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(54) Recording apparatus and method and storage medium 



(57) Various recording apparatuses and methods, 
each capable of repeatedly attaching the same meta- 
data as information related to binary data to a plurality 
of binary data to generate a plurality of binary data hav- 
ing meta-data. 

A first recording apparatus generates binary data 
by image sensing and also generate meta-data as in- 
formation related to the binary data. This apparatus can 
repeatedly attach the same meta-data generated to the 



generated binary data. 

A second recording apparatus loads and uses bi- 
nary data instead of generating it and can generate me- 
ta-data and repeatedly attach the same meta-data to a 
plurality of loaded binary data. 

A third recording apparatus can generate the meta- 
data using a dedicated meta-data generation appara- 
tus, store the meta-data in a storage medium, and load 
and use the meta-data from the storage medium. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a recording 
apparatus and method and storage medium and, more 
particularly, to a recording apparatus and method for at- 
taching meta-data as information related to binary data 
to, e.g., binary data such as still image data, moving im- 
age data, orvoice data obtained using a digital still cam- 
era or digital video camera. 

BACKGROUND OF THE INVENTION 

[0002] Along with the spread of digital still cameras or 
digital video cameras, the quantity of binary data such 
as still image data, moving image data, and voice data 
to be processed in general homes is greatly increasing. 
To use the binary data, a certain search method or man- 
agement method is required. For this purpose, a method 
has been used in which meta-data as information relat- 
ed to the contents, characteristics, and meanings of bi- 
nary data, e.g., a person's name, event title, date, and 
keyword described in the binary data are attached to the 
binary data, and the binary data is searched for or man- 
aged using this attached meta-data. 
[0003] When meta-data representing personal infor- 
mation is attached to each binary data, the person who 
owns the binary data can be discriminated. Hence, even 
when a plurality of persons share and use one server, 
the meta-data can be used for personal management of 
binary data or privacy protection. 
[0004] In many cases, however, no meta-data is at- 
tached to binary data sensed with a digital still camera 
or digital video camera, and the meta-data method is 
not effectively used. One reason for this is that even 
when an application for processing meta-data is used, 
generation of meta-data and attachment of it to binary 
data are time-consuming. For example, to attach appro- 
priate meta-data to binary data, the meta-data must be 
generated and attached while confirming the contents 
of the binary data. Even when the same meta-data can 
be repeatedly used for binary data generated under al- 
most the same conditions, the meta-data must be re- 
peatedly generated and attached in units of binary data. 
In addition, often no meta-data is attached to binary data 
because in loading binary data in a server, generation 
and attachment of meta-data to the binary data are time- 
consuming. 

[0005] The present invention has been made to solve 
the above problem, and has as its first object to provide 
a first recording apparatus and method capable of easily 
generating meta-data as information related to binary 
data such as still image data, moving image data, or 
voice data, generating binary data such as image data 
and voice data, and repeatedly attaching the same me- 
ta-data generated to a plurality of generated binary data 
to easily generate binary data having meta-data. 



[0006] It is the second object of the present invention 
to provide a second recording apparatus and method 
capable of easily generating meta-data, using binary da- 
ta loaded from a storage medium orthe like, and repeat- 
5 edly attaching the same meta-data generated to a plu- 
rality of loaded binary data to easily generate binary data 
having meta-data. 

[0007] It is the third object of the present invention to 
provide a third recording apparatus and method capable 

10 of using meta-data loaded from a storage medium orthe 
like, generating binary data, and repeatedly attaching 
the same meta-data loaded to a plurality of generated 
binary data to easily generate binary data having meta- 
data. The present invention also provides a meta-data 

is generation apparatus and method for easily generating 
meta-data and storing it in a storage medium. 

SUMMARY OF THE INVENTION 

20 [0008] In order to achieve the above object, the first 
recording apparatus of the present invention has the fol- 
lowing feature. There is provided a recording apparatus 
for attaching, to binary data, meta-data as information 
related to the binary data, comprising meta-data gener- 
25 ation means for generating the meta-data, binary data 
generation means for generating the binary data to 
which the meta-data is to be attached, and meta-data 
attaching means for attaching the same meta-data to a 
plurality of binary data generated by the binary data gen- 
30 eration means to generate binary data having meta-da- 
ta. 

[0009] In order to achieve the above object, the sec- 
ond recording apparatus of the present invention has 
the following feature. There is provided a recording ap- 
35 paratus for attaching, to binary data, meta-data as infor- 
mation related to the binary data, comprising meta-data 
generation means for generating the meta-data, binary 
data loading means for loading the binary data to which 
the meta-data is to be attached from a first detachable 
40 storage medium or external device, and meta-data at- 
taching means for attaching the same meta-data to a 
plurality of binary data loaded by the binary data loading 
means to generate binary data having meta-data. 
[0010] In order to achieve the above object, the third 
« recording apparatus of the present invention has the fol- 
lowing feature. There is provided a recording apparatus 
for attaching, to binary data, meta-data as information 
related to the binary data, comprising meta-data loading 
means for loading the meta-data from a first detachable 
so storage medium or external device, binary data loading 
means for loading the binary data from the first detach- 
able storage medium or external device, and meta-data 
attaching means for attaching the same meta-data load- 
ed by the meta-data loading means to a plurality of bi- 
55 nary data generated by the binary data generation 
means to generate binary data having meta-data. 
[0011] Other features and advantages of the present 
invention will be apparent from the following description 
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taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the in- 
vention. 

Fig. 1 is a block diagram showing a system config- 
uration of a recording apparatus according to the 
first embodiment; 

Fig. 2A is a view showing the outer appearance of 
the recording apparatus according to the first em- 
bodiment; 

Fig. 2B is the rear view of the rear surface of the 
recording apparatus according to the first embodi- 
ment; 

Fig. 3 is a view showing attachment of a memory 
card in the first embodiment; 
Fig. 4 is a view showing a meta-data registration 
GUI window; 

Fig. 5 is a flow chart of meta-data pre-registration; 
Fig. 6 is a flow chart of meta-data file generation; 
Fig. 7 is a flow chart of storage of generated meta- 
data in the first embodiment; 
Fig. 8 is a view showing a meta-data file; 
Fig. 9 is a flow chart showing generation and stor- 
age of image data having meta-data in the first em- 
bodiment; 

Fig. 1 0A shows the file structure of first image data 
having meta-data; 

Fig. 10B shows the file structure of second image 
data having meta-data; 

Fig. 11 is a view for explaining the process of gen- 
erating the first image data having meta-data; 
Fig. 1 2 is a view for explaining the process of gen- 
erating the second image data having meta-data; 
Fig. 13 is a view showing a meta-data file; 
Fig. 14 is a block diagram showing a system con- 
figuration of a recording apparatus according to the 
second embodiment; 

Fig. 1 5A is a view showing the outer appearance of 
the recording apparatus according to the second 
embodiment; 

Fig. 15B is the rear view of the rear surface of the 
recording apparatus according to the second em- 
bodiment; 

Fig. 1 6 is a view showing attachment of memory 
card in the second embodiment; 
Fig. 1 7 is a flow chart of storage of generated meta- 
data in the second embodiment; 
Fig. 18 is a view for explaining the process of gen- 
erating image data having meta-data in the second 
embodiment; 



Fig. 19 is a block diagram showing the system con- 
figuration of a meta-data generation apparatus ac- 
cording to the third embodiment; 
Fig. 20 is a block diagram showing the system con- 
5 figuration of a first recording apparatus according 
to the third embodiment; 

Fig. 21 is a block diagram showing the functional 
arrangement of the meta-data generation appara- 
tus and first recording apparatus according to the 
10 third embodiment; 

Fig. 22 shows the structure of image data having 
meta-data, in which meta-data is embedded follow- 
ing image data; 

Fig. 23 is a block diagram showing a system con- 
's figuration of a second recording apparatus accord- 
ing to the third embodiment; 
Fig. 24 is a block diagram showing the function of 
the meta-data generation apparatus and second re- 
cording apparatus according to the third embodi- 
20 ment; 

Fig. 25 is a view showing attachment of a memory 
card in the third embodiment; 
Fig. 26 is a view for explaining the process of gen- 
erating image data having meta-data in the third 
25 embodiment; 

Fig. 27A is a view showing the outer appearance of 
the meta-data generation apparatus according to 
the third embodiment; 

Fig. 27B is the rear view of the rear surface of the 
30 meta-data generation apparatus according to the 
third embodiment; 

Fig. 28A is a view showing the outer appearance of 
the recording apparatus according to the third em- 
bodiment; and 

35 Fig. 28B is the rear view of the rear surface of the 
recording apparatus according to the third embod- 
iment. 

DETAILED DESCRIPTION OF THE PREFERRED 
40 EMBODIMENTS 

[0013] Preferred embodiments of the present inven- 
tion will now be described in detail in accordance with 
the accompanying drawings. 
45 [0014] An embodiment of the present invention will be 
described below in detail with reference to the accom- 
panying drawings. 

[0015] The embodiments will be described below 
mainly using still image data as an example of binary 
so data such as still image data, moving image data, or 
voice image data. However, the present invention is not 
limited to the illustrated embodiments. 

[First Embodiment] 

55 

[0016] As a recording apparatus of the first embodi- 
ment, a recording apparatus 200 capable of generating 
binary data by image sensing or the like, generating me- 
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ta-data as information related to the binary data, and 
repeatedly attaching the same meta-data generated to 
generated binary data to easily generate and output a 
plurality of binary data each having meta-data will be 
described. In the following description, still image data 
is used as binary data. 

[Hardware Configuration of Recording Apparatus] 

[0017] Fig. 1 is a block diagram showing the system 
configuration of the recording apparatus 200. 
[0018] A data input/output section 1 00 inputs/outputs 
binary data or meta-data. As shown in Fig. 3, a memory 
card such as a PC card or PCMCIA card 109 is directly 
inserted. The memory card such as a compact flash 1 1 1 
or smart medium 113 is inserted via an adapter 110 or 
card adapter 112. Instead of a memory card, other re- 
movable storage medium (not shown) may be used. 
[0019] The data input/output section 1 00 is connected 
to an external device 107 such as a personal computer 
via an input terminal such as a USB terminal, SCSI ter- 
minal, or parallel terminal. In the following description, 
a USB terminal is used as an input terminal. 
[0020] Data (meta-data or binary data) recorded by 
the external device 107 is directly loaded from the ex- 
ternal device 107 to the recording apparatus 200 
through the input terminal, or temporarily stored on a 
memory card 403 and then loaded to the recording ap- 
paratus 200 through the memory card 403. 
[0021] Conversely, data processed by the recording 
apparatus 200 is directly written in the external device 
1 07 through the input terminal, or temporarily stored on 
the memory card 403 and then written in the external 
device 107 through the memory card 403. The data 
processed by the recording apparatus 200 can be writ- 
ten in a storage section 1 02 different from the memory 
card 403. The external device 1 07 and data input/output 
section 100 can be connected not directly as described 
above but by use of a wireless channel. In this case, a 
wireless channel interface corresponding to the external 
device 1 07 is exists in the data input/output section 1 00. 
[0022] An input section 101 inputs data or an instruc- 
tion from the user and is comprised of, e.g., operation 
buttons 206 shown in Fig. 2B. The storage section 1 02 
stores binary data or meta-data and is formed from, e. 
g., a hard disk, removable medium, or memory card. 
[0023] A display section 1 03 displays a GU I or image 
data and is constructed by, e.g., a liquid crystal panel. 
[0024] A CPU 1 04 controls the entire recording appa- 
ratus 200. A ROM 1 05 and RAM 1 06 provide to the CPU 
104 a program, data, and work area necessary for 
processing by the CPU 104. 
[0025] Control programs necessary for processing 
operations shown in the flow charts of Figs. 5, 6, 7, and 
9 are stored in the storage section 102 or ROM 105. 
When the storage section 1 02 stores a control program, 
it is temporarily loaded to the RAM 1 06 and then exe- 
cuted. 



[0026] A CCD 1 08 converts an optical image obtained 
by image sensing into an electrical signal, thereby gen- 
erating image data. To convert voice into an electrical 
signal to generate voice data, a microphone (notshown) 

5 can be used in place of the CCD 108. 

[0027] When a CCD (not shown) for generating mov- 
ing image data is used in place of the CCD 1 08 for gen- 
erating still image data, a tape or removable medium 
(not shown) for recording the moving image data can be 

10 used. Although the system configuration includes vari- 
ous components in addition to the above components, 
a detailed description thereof will be omitted because 
they are not main components of the present invention. 
[0028] Figs. 2A and 2B are views showing the outer 

'5 appearance of the recording apparatus 200. The front 
surface shown in Fig. 2A has an image sensing lens 
201 , and the top surface has an image sensing button 
202 as a member of the input section 1 01 . The side sur- 
face shown in Fig. 2A has a memory card slot 203 as a 

20 member of the data input/output section 100, so data in 
a storage medium, i.e., memory card 403 inserted into 
the slot can be loaded into the recording apparatus 200 
through the memory card 403. The side surface also has 
an input terminal (USB terminal 204) as another mem- 

25 ber of the data input/output section 1 00, which can be 
connected to an external device 107 and also to the 
memory card 403 inserted into the external device 1 07, 
thereby enabling exchange of meta-data or image data. 
[0029] The rear surface shown in Fig. 2B has a liquid 

30 crystal panel 205, so sensed image data can be dis- 
played, or a GUI for meta-data attachment can be dis- 
played. 

[0030] The rear surface has operation buttons 206 as 
members of the input section 101 , which are used for 

35 adjustment in image sensing, or to input meta-data or 
attach meta-data to image data. The operation buttons 
206 are used to select, change, or add input data, or 
input new data, as shown in Fig. 4. 
[0031] In the example shown in Fig. 2A, only the USB 

40 terminal 204 is shown as an input terminal. Other input 
terminal such as a parallel terminal or SCSI terminal can 
be used as far as it can transmit/receive data. 
[0032] The external device 1 07 and data input/output 
section 1 00 may be connected not directly as described 

45 above but using a wireless channel. In this case, a wire- 
less channel interface corresponding to the external de- 
vice 1 07 is included in the data input/output section 1 00. 

[Input of Meta-Data] 

so 

[0033] A series of operations of generating informa- 
tion of still image data as meta-data and storing it on the 
memory card 403 or the like using the recording appa- 
ratus 200 will be described, next, in detail. First, an input 
55 method for registering meta-data will be described with 
reference to Fig. 4. 

[0034] Fig. 4 is a view showing a GUI window used to 
register meta-data. 
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[0035] The GUI window has display/input sections 
301 to 304 for displaying meta-data registered in ad- 
vance or displaying newly generated meta-data, buttons 
3011,3021,3031, and 3041 used to display lists of reg- 
istered meta-data, "add" buttons 305, 307, apt 308 for 
adding information input using the operation buttons 
206 when no appropriate information is present in the 
displayed list and the user wants to add new information, 
a "change" button 306 for changing the date and time 
of image sensing of still image data input using the op- 
eration buttons 206 and an "OK" button 309 for deter- 
mining meta-data to be registered after the end of se- 
lection, addition, and change of meta-data to be regis- 
tered. 

[0036] A method of registering detailed items "Who? 
", "When?", "Where?", and "What?" as meta-data infor- 
mation of still image data using the GUI window shown 
in Fig. 4 will be described next. 
[0037] Assume that "Who?" is "Taro", "When?" is 
"1 999-6-1 4", "Where?" is "athletic park", and "What?" is 
"athletic meeting", and these meta-data are selected 
from lists of meta-data registered in advance or newly 
input and registered as meta-data. 
[0038] "Who?" will be described first. When the button 
301 1 having an inverted triangular shape at the right end 
of the display/input section 301 is pressed, the first con- 
tents of the list registered for the button 3011 are dis- 
played on the display/input section 301 . When the but- 
ton 3011 having an inverted triangular shape is pressed 
twice, the second contents of the list registered in ad- 
vance for the button 3011 are displayed on the display/ 
input section 301. Thus, the button 3011 is repeatedly 
pressed to search for "Taro" registered in the list in ad- 
vance. If "Taro" is not present in the registered list, "Taro" 
is input using the operation buttons 206, and the "add" 
button 305 is pressed to add "Taro" to the item "Who?". 
[0039] "When?" will be described next. Upon activat- 
ing the GUI window, the current date and time are dis- 
played on the display/input section 302. If the date is 
different from the date of image sensing, the date of im- 
age sensing or "1 999-06-1 4" is input using the operation 
buttons 206, and then the "change" button 306 is 
pressed to add "1999-06-14" to the item "When?". 
[0040] "Where?" will be described next. When the but- 
ton 3031 having an inverted triangularshape at the right 
end of the display/input section 303 is pressed, the first 
contents of the list registered for the button 3031 in ad- 
vance are displayed on the display/input section 303. 
When the button 3031 having an inverted triangular 
shape is pressed twice, the second contents of the list 
registered in advance for the button 3031 are displayed 
on the display/input section 303. Thus, the button 3031 
is repeatedly pressed to search for "athletic park" reg- 
istered in the list in advance. If "athletic park" is not 
present in the registered list, "athletic park" is input using 
the operation buttons 206, and the "add" button 307 is 
pressed to add "athletic park" to the item "Where?". 
[0041] "What?" will be described next. When the but- 



ton 3041 having an inverted triangularshape at the right 
end of the display/input section 304 is pressed, the first 
contents of the list registered for the button 3041 in ad- 
vance are displayed on the display/input section 304. 

5 When the button 3041 having an inverted triangular 
shape is pressed twice, the second contents of the list 
registered in advance for the button 3041 are displayed 
on the display/input section 304. Thus, the button 3041 
is repeatedly pressed to search for "athletic meeting" 

10 registered in the list in advance. If "athletic meeting" is 
not present in the registered list, "athletic meeting" is 
input using the operation buttons 206, and the "add" but- 
ton 308 is pressed to add "athletic meeting" to the item 
"What?". 

15 [0042] After all the items "Who?", "When?", "Where? 
", and "What?" are input, the "OK" button 309 is pressed 
to register the set items, thereby ending meta-data reg- 
istration. 

[0043] As meta-data registration, only the method of 
20 displaying, selecting, and inputting the items "Who?", 
"When?", "Where?", and "What?" has been described 
above. A method of displaying, selecting, and inputting 
another item on the window can be added. 



[0044] A series of operations forgenerating meta-data 
and storing it on the memory card 403 or in the storage 
section 102 using the recording apparatus 200 will be 
described next in detail with reference to Figs. 5 to 8. 
[0045] Fig. 5 is a flow chart showing processing of 
generating meta-data and storing the generated meta- 
data on the memory card 403 or in the storage section 
102 by the recording apparatus 200. 
[0046] First, in step S401 , list files "Who?", "When?", 
"Where?", and "What?" which are to be registered for 
the buttons 301 1 , 3021 , 3031 , and 3041 and displayed 
on the display/input sections 301 to 304 are loaded to 
the RAM 106. 

[0047] In step S402, the loaded lists are displayed on 
the GUI window shown in Fig. 4. 
[0048] In step S403, the user inputs meta-data "Who? 
", "When?", "Where?", and "What?" to the display/input 
sections 301 to 304, respectively. The input method has 
already been described above in detail with reference 
to Fig. 4, thus.the detailed description thereof will be 
omitted. 

[0049] In step S404, when the "OK" button 309 shown 
in Fig. 4 is pressed, a meta-data file is generated on the 
basis of the input meta-data using a data description lan- 
guage, i.e., a markup language such as the XML shown 
in Fig. 8. 

[0050] In the example shown in Fig. 8, the input meta- 
data are registered as a meta-data file with a file name: 
"Cardlnfcxml". To describe the meta-data, a markup 
language XML is used. Instead of the XML, the SGML 
or HTML can be used. 

[0051] In step S405, the generated meta-data file is 
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written on the memory card 403 or in the storage section 
102 through the data input/output section 100 and 
stored with the file name: "Cardlnfo.xml". Write process- 
ing on the memory card 403 or in the storage section 
1 02 will be described later in detail with reference to Fig. 5 
7, thus the detailed description thereof will be omitted 
at this time. 

[0052] In the above-described example, one meta- 
data file is generated. However, a plurality of meta-data 
files may be generated. In this case, a meta-data file can 10 
be repeatedly generated to generate a plurality of meta- 
data files. 

[Generation of Meta-Data File] 

15 

[0053] Fig. 6 is a flow chart showing meta-data file 
generation executed by the recording apparatus 200 in 
step S404 on the basis of the input value of meta-data 
input by the user in step S403. 

[0054] First, in step S501 , it is checked whether the 20 
button 3011, 3021, 3031, or 3041 is pressed. If NO in 
step S501, processing waits until input is detected. If 
YES in step S501 , the flow advances to step S502. 
When any one of the buttons 305 to 308 is pressed, the 
flow advances to step S503. When the button 309 is 25 
pressed, the flow advances to step S504. 
[0055] When step S502 is selected, the contents of a 
list corresponding to one of the list display buttons 301 1 , 
3021 , 3031 , and 3041 are displayed, and the flow ad- 
vances to step S505. When the list file displayed in cor- 30 
respondence with one of the list display buttons 3011 , 
3021 , 3031 , and 3041 is selected, the flow advances to 
step S506. After the selected item is copied to the input 
area, the flow returns to step S501 . When the displayed 
list file is not selected in step S505, the flow returns to 35 
step S501 without any processing. 
[0056] When step S503 is selected, it is checked 
whether the "add" button 305, 307, or 308 is pressed or 
whether the "change" button 306 is pressed. When the 
"add" button 305, 307, or 308 is pressed, the flow ad- «o 
vances to step S507. After the contents of the display/ 
input section, which are added by the user, are added 
to a corresponding list file, the flow advances to step 
S508. When the "change" button 306 is pressed, the 
flow advances to step S508 without meaning processing *s 
step 7. In step S508, the date and time in the list file are 
changed to the contents on the display/input section, 
and the flow returns to step S501 . 
[0057] When step S504 is selected, and the "OK" but- 
ton is pressed, a meta-data file is generated, and the so 
series of operations are ended. 
[0058] Thus, the meta-data file shown in Fig. 8 is gen- 
erated. 

[0059] In the above-described example, the user in- 
puts meta-data using the operation buttons 206. As an- 55 
other input method, meta-data can be inputed from a 
remote controller using a G code or inputed by using 
voice recognition. Alternatively, the recording apparatus 



200 can be connected to the external device 107 
through the input terminal of the data input/output sec- 
tion 1 00, and meta-data can be input using the input sec- 
tion such as a keyboard of the external device 107. 
[0060] Fig. 8 will be described. To describe meta-data, 
XML is used. XML (extensible Markup Language) is a 
markup language used by applications that require func- 
tions beyond the current HTML (HyperText Markup Lan- 
guage). XML developed by the World Wide Web con- 
sortium mainly has the following characteristic features. 

1 . An information provider can freely define new 
tags and attribute names. 

2. A document can have any complex nested struc- 
ture. 

3. A description of syntax can be optionally embed- 
ded in an XML document, and an application can 
be made to verify the validity of structure using this 
syntax. 

[0061] The description by XML shown in Fig. 8 can be 
written using a general-purpose text editor program. 
However, to generate a so-called "wellformed XML" in 
which, e.g., <PHOTO> and </PHOTO> or <ITEM> and 
</ITEM> correctly correspond, an XML editor program 
can be conveniently used. 

[Write of Meta-Data in Storage Section or on Memory 
Card] 

[0062] Fig. 7 is a flow chart showing processing of 
writing the meta-data shown in Fig. 8 in the storage sec- 
tion 102 or on the memory card 403, which is executed 
in step S405 shown in Fig. 5. 
[0063] First, in step S601 , to execute write processing 
on the memory card 403, the memory card 403 such as 
a PC card is inserted into the data input/output section 
100. Alternatively, the recording apparatus 200 may be 
connected to the external device 107 through the input 
terminal of the data input/output section 100. 
[0064] After completion of connection, in step S602, 
the meta-data generated in step S404 are written in the 
storage section 102 or on the memory card 403, and 
processing is ended. 

[Processing of Linking Meta-Data to A Plurality of Binary 
Data] 

[0065] Two processes of linking the above-described 
generated meta-data to binary data will be described 
next with reference to Figs. 9 to 12. In the following de- 
scription, still image data is used as binary data. 
[0066] As the method of linking meta-data to binary 
data, 1) the first process of embedding the entire meta- 
data in still image data (Fig. 10A) and 2) the second 
process of attaching only meta-data linking information, 
for example file name, to still image data (Fig. 10B) will 
be described as examples. 
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[0067] Fig. 1 0A shows a data structure in which meta- 
data generated by the recording apparatus 200 are em- 
bedded in and linked to image data. In the example 
shown in Fig. 1 0A, the generated meta-data are embed- 
ded in the image data file. The meta-data embedding 
position is not limited to that shown in Fig. 1 0A. The me- 
ta-data may be embedded in the header section of the 
image data. 

[0068] Referring to Fig. 10A, reference numeral 901 
denotes image data having, e.g., a JPEG compression 
format; 902, a meta-data header; 903, a meta-data 
body; and 904, a meta-data footer. The identification in- 
formation and size of the meta-data are recorded in 
each of the meta-data header 902 and meta-data footer 
904 to accurately recognize whether the meta-data is 
concatenated to the image data. The "Cardlnfo.xml" 
shown in Fig. 8 is recorded in the meta-data body 903. 
[0069] When meta-data described as XML data is 
connected to the end of binary data, the meta-data can 
be registered without influencing other applications. 
More specifically, the information in the header section 
of binary data does not change from the state before 
connection of meta-data. For this reason, if the binary 
data is, e.g., image data, the image can be reproduced 
by a general browser. In this case, however, the con- 
nected meta-data is neglected. 
[0070] Since the meta-data is described in the XML, 
many apparatuses capable of reading the XML format 
can read the information of meta-data, and the meta- 
data can be added, changed, or referred to using a tool 
for understanding the XML data, so it is excellent in ver- 
satility. As described above, when information that is 
known about image data is prepared as a meta-data 
template in advance, and meta-data is repeatedly at- 
tached to image data in image sensing, the time re- 
quired to attach meta-data to the image data can be 
shortened. 

[0071] Fig. 10B is shows a data structure after the in- 
formation of meta-data generated by the recording ap- 
paratus 200 is attached to image data to link the meta- 
data to the image data. In the example shown in Fig. 
1 0B, only the meta-data file name is attached to the end 
of image data as the information of generated meta-da- 
ta, and the meta-data file is independently present. The 
meta-data attachment position is not limited to that 
shown in Fig. 10B. The meta-data may be attached to 
the header section of the image data. In the example 
shown in Fig. 1 0B, the file name of generated meta-data 
is attached to the end of image data. However, informa- 
tion representing the location of meta-data file may be 
attached. 

[0072] To record meta-data in image data, a standard 
called URL (Uniform Resource Locator) for specifying 
the physical location of data on the web or URN (Uniform 
Resource Name) for designating data using a unique 
name, or URI (Uniform Resource Identifier) as a stand- 
ard currently under examination, inclusive of both the 
URL and URN, can be used. If the URI iswidely used in 



the future, this can be optimally used to specify data on, 
e.g., the web. When JPEG is used to compress image 
data, an APP marker defined by the JPEG standard may 
be used to record meta-data. 

5 [0073] Since the URI for specifying meta-data is re- 
corded in image data, the image data and meta-data can 
be easily independently processed. Especially, the 
present invention can be widely used to, e.g., store me- 
ta-data on a network and read it using the URI. Addi- 

10 tionally, when the URI of meta-data and that of image 
data have a predetermined association, the correspond- 
ence between the image data and the meta-data can be 
easily grasped. For example, the correspondence can 
be recognized by referring to the file name. The present 

15 invention can save memory capacity of storage media 
to avoid copying and string the same meta-data repeat- 
edly. 

[0074] A method of repeatedly linking the same meta- 
data generated by the recording apparatus 200 to a plu- 
20 rality of image data input or generated by image sensing 
to generate image data having meta-data will be de- 
scribed next with reference to Figs. 11 and 12. 
[0075] Fig. 1 1 is a schematic view showing an exam- 
ple in which the entire meta-data (file name: Cardlnfo. 
25 xml) is repeatedly copied and embedded in a plurality 
of still image data (file name: AUT_001.jpg, 
AUT_002.jpg, AUT_003.jpg,...) input or generated by 
image sensing. 

[0076] When image data (file name: AUT_00l.jpg) 
30 and meta-data file (file name: Cardlnfo.xml) which are 
independently present, as shown by (before linking) in 
Fig. 11 , are linked to each other by the recording appa- 
ratus 200, the entire information of the meta-data is cop- 
ied and embedded at the end of the image data (file 
35 name: AUT_001 .jpg), as shown by (after linking) in Fig. 
11. 

[0077] When the meta-data file (file name: Cardlnfo. 
xml) is linked to the second image data (file name: 
AUT_002.jpg) by the recording apparatus 200 in the 
40 same manner as described above, the entire informa- 
tion of the meta-data is copied and embedded at the end 
of the image data (file name: AUT_002.jpg). Thus, the 
same meta-data generated by the recording apparatus 
200 is repeatedly linked to a plurality of image data. 
45 [0078] Fig. 1 2 is a schematic view showing an exam- 
ple in which only the meta-data information (file name: 
Cardlnfo.xml) is repeatedly attached to a plurality of still 
image data (file name: AUT_001.jpg, AUT_002.jpg, 
AUT_003.jpg,...) input or generated by image sensing. 
50 [0079] When image data (file name: AUT_001.jpg) 
and meta-data file (file name: Cardlnfo.xml) which are 
independently present, as shown by (before linking) in 
Fig. 12, are linked to each other by the recording appa- 
ratus 200, information representing the meta-data file 
55 name (Cardlnfo.xml) is attached to the end of the image 
data, as shown by (after linking) in Fig. 1 2, so the image 
data is linked to the meta-data file (Cardlnfo.xml) that is 
actually present. 
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[0080] When the meta-data file (file name; Cardlnfo. 
xml) is linked to the second image data (file name: 
AUT_002.jpg) by the recording apparatus 200 in the 
same manner as described above, information repre- 
senting the meta-data file name (Cardlnfo.xml) is at- 
tached to the end of the image data (file name: 
AUT_002.jpg), as shown by (after linking) in Fig. 12, 
Thus, the same meta-data generated by the recording 
apparatus 200 is repeatedly linked to a plurality of image 
data (file name: AUT_001.jpg, AUT_002.jpg, 
AUT_003.jpg ) 

[0081] In the example shown in Fig. 12, linking 
processing of attaching only the file name of meta-data 
is performed, instead of embedding the meta-data itself 
in the image data. In place of the meta-data file name, 
information representing the storage location where the 
meta-data file is stored can be attached to the image 
data. 

[Generation of Image Data Having Meta-Data] 

[0082] Processing of linking meta-data to image data 
to generate image data having meta-data, as described 
with reference to Fig. 1 1 or 1 2, and storing the generated 
image data having meta-data, which is performed by the 
recording apparatus 200, will be described next with ref- 
erence to the flow chart shown in Fig. 9. In the example 
to be described below, the same meta-data is repeated- 
ly attached to each image sensed and converted into 
image data. 

[0083] Instead of using the method to be described 
below, for example, a plurality of meta-data capable of 
explaining a plurality of image data to be sensed can be 
prepared in advance in correspondence with the plural- 
ity of image data, and the different meta-data can be 
selected and repeatedly attached to the sensed image 
data, respectively. First, in step S800, the above-de- 
scribed meta-data (Cardlnfo.xml) stored in the storage 
section 1 02 is loaded to the RAM 106. Alternatively, the 
above-described meta-data (Cardlnfo.xml) stored on 
the memory card 403 is loaded to the RAM 1 06 from the 
memory card 403 directly connected to the memory card 
slot 203 of the data input/output section 100. In the 
above example, one meta-data stored in the storage 
section 1 02 or on the memory card 403 is read out and 
used. However, a plurality of stored meta-data may be 
read out and used. 

[0084] In step S801 , it is checked whether the loaded 
meta-data is described by an appropriate XML format. 
If NO in step S801 , the flow advances to step S806 to 
display an XML error, and the operation is ended. If YES 
in step S801 , the flow advances to step S802. 
[0085] In step S802, image data sensed through the 
CCD 108 is loaded to the RAM 1 06. 
[0086] In step S803, the meta-data is linked to the im- 
age data to generate image data having meta-data. 
More specifically, when an instruction for linking the me- 
ta-data to the image data is issued (a process selected 



from the two processes described above), the meta-da- 
ta is attached to the image data to generate image data 
having meta-data. For example, image data having me- 
ta-data shown in Fig. 10A or 10B is generated. 

5 [0087] In step S804, the generated image data having 
meta-data is stored on the memory card 403 or in the 
storage section 102. This image data having meta-data 
may be stored both on the memory card 403 and in the 
storage section 1 02. 

w [0088] In step S805, if the user wants to continue im- 
age sensing, the flow returns to step S802 to continu- 
ously perform the above-described processing, thereby 
generating new image data having meta-data shown in 
Fig. 1 1 or 1 2. For example, in the case shown in Fig. 1 1 , 

is the same meta-data is repeatedly attached to a plurality 
of image data to obtain image data having meta-data 

(file name: AUT_002.jpg, AUT_003.jpg ) When the 

user ends image sensing, the series of operations are 
ended. 

20 [0089] As described above, only by generating meta- 
data once, in advance, the meta-data can be repeatedly 
attached to image data obtained by image sensing to 
generate image data having meta-data. For this reason, 
operation of generating the image data having meta-da- 
25 ta is facilitated. The generated meta-data can also be 
repeatedly attached to a plurality of different image data 
not obtained by image sensing but input from the mem- 
ory card 403 to generate image data having meta-data. 
[0090] A plurality of meta-data may be generated in 
30 advance and selected as needed such that meta-data 
of different types are attached to a plurality of image da- 
ta. In this embodiment, still image data is used as binary 
data. Instead, voice data or moving image data may be 
used as binary data. 
35 [0091] In step S804, the image data having meta-data 
is stored in, e.g., the storage section 1 02 or on the mem- 
ory card 403 inserted into the data input/output section 
1 00. However, the image data having meta-data may be 
stored on the memory card 403 as a first storage medi- 
co urn which had stored the original image data before me- 
ta-data attachment or another memory card as a second 
storage medium. 

[0092] The image data having meta-data may be di- 
rectly written in the external device 1 07 through the input 

45 terminal of the recording apparatus 200 or temporarily 
stored on the memory card 403 or in the storage section 
102 and then written in the external device 107 through 
the memory card 403 or storage section 1 02. 
[0093] The external device 1 07 and data input/output 

50 section 1 00 can be connected not directly as described 
above but by using a wireless channel. In this case, a 
wireless channel interface corresponding to the external 
device 107 is incorporated in the data input/output sec- 
tion 100. 

55 [0094] The meta-data may be generated in advance, 
as described above, or meta-data prepared on a mem- 
ory card in advance may be used. Fig. 1 3 is a view show- 
ing this example. In this example, for example, a mem- 
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ory card fortravel is put on sale, and meta-data for travel 
which is stored on the memory card, in advance, is used. 
A memory card in which meta-data for moving images, 
meta-data for voice data, and meta-data for still images 
are prepared in advance in correspondence with binary 
data may be used. 

[Second Embodiment] 

[0095] As a recording apparatus of the second em- 
bodiment, a recording apparatus 2200(Fig.14) capable 
of loading binary data stored in a storage medium or the 
like, generating meta-data as information related to the 
binary data, and linking the generated meta-data to a 
plurality of loaded binary data to generate and output 
binary data each having meta-data will be described. In 
the following description, still image data is used as bi- 
nary data. 

[Hardware Configuration of Recording Apparatus] 

[0096] Fig. 1 4 is a block diagram showing the system 
configuration of the recording apparatus 2200. 
[0097] A data input/output section 2100 inputs/out- 
puts binary data or meta-data. As shown in Fig. 16, a 
memory card such as a PC card or PCMCIA card 1 09 
is directly inserted. As shown in Fig. 1 6, a memory card 
such as a compact flash m or smart medium 113 is 
inserted via an adapter 1 1 0 or card adapter 112. Instead 
of a memory card, a removable strage medium (not 
shown) may be used. 

[0098] The data input/output section 21 00 is connect- 
ed to an external device 21 07 such as a digital camera 
via an input terminal such as a USB terminal, SCSI ter- 
minal, or parallel terminal. In the following description, 
a USB terminal is used as an input terminal. 
[0099] Data (meta-data or binary data) recorded by 
the external device 21 07 is directly loaded from the ex- 
ternal device 2107 to the recording apparatus 2200 
through an input terminal, or temporarily stored on a 
memory card 403 and then loaded to the recording ap- 
paratus 2200 through the memory card 403. 
[0100] Conversely, data processed by the recording 
apparatus 2200 is directly written in the external device 
2107 through an output terminal, or temporarily stored 
on the memory card 403 and then written in the external 
device 2107 through the memory card 403. The data 
processed by the recording apparatus 2200 is written in 
a storage section 2102. The external device 2107 and 
data input/output section 21 00 can be connected not di- 
rectly as described above but by using a wireless chan- 
nel. In this case, a wireless channel interface corre- 
sponding to the external device 2107 is incorporated in 
the data input/output section 2100. 
[0101] An input section 2101 inputs data or instruc- 
tions from the user and is formed from, e.g., a keyboard, 
mouse, remote controller, and the like. The storage sec- 
tion 21 02 stores binary data or meta-data and is formed 



from, e.g., a hard disk. 

[0102] A display section 21 03 displays a GUI or image 
data and is constructed by, e.g., a CRT or liquid crystal 
display. 

5 [0103] A CPU 21 04 controls the entire recording ap- 
paratus 2200. A ROM 2105 and RAM 2106 provide to 
the CPU 2104 a program, data, and work area neces- 
sary for processing by the CPU 21 04. 
[0104] Control programs necessary for processing 

10 operations shown in the flow charts of Figs. 5,6,17, and 
18 are stored in the storage section 2102 or ROM 2105. 
When the storage section 2102 stores a control pro- 
gram, it is temporarily loaded to the RAM 21 06 and then 
executed. 

'5 [0105] Although the system configuration includes 
various components in addition to the above compo- 
nents, a detailed description thereof will be omitted be- 
cause they are not main components of the present in- 
vention. 

20 [0106] Figs. 1 5A and 1 5B are views showing the outer 
appearance of the recording apparatus 2200. The front 
surface shown in Fig. 1 5A has a slot as one member of 
the data input/output section 21 00, so data can be load- 
ed into the recording apparatus 2200 through the mem- 

25 ory card 403 inserted into the slot. 

[0107] A power switch 2202 powers on/off the record- 
ing apparatus 2200. An infrared light-receiving section 
2203 receives a signal from a wireless keyboard 2204 
or remote controller 2205. The wireless keyboard 2204 

30 and remote controller 2205 are used as members of the 
input section 2101. 

[0108] The rear view shown in Fig. 1 5B has a display 
output terminal 2206 to which the display section 2103 
such as a CRT or liquid crystal display is connected. To 

35 directly connect the recording apparatus to the external 
device 2107 such as a digital camera, a USB terminal 
2307 as an input terminal or a member of the data input/ 
output section 2100 is used. An input terminal such as 
a SCSI terminal (not shown) or parallel terminal (not 

40 shown) may be available at an arbitrary position on the 
front or rear surface of the recording apparatus 2200. 

[Input of Meta-Data] 

« [0109] A series of operations of generating informa- 
tion of still image data as meta-data and storing it on the 
memory card 403 or the like using the recording appa- 
ratus 2200 will be described next in detail. First, an input 
method of registering meta-data will be described with 

so reference to Fig. 4. 

[0110] Fig. 4 is a view showing a GUI window used to 
register meta-data. 

[0111] The GUI window has display/input sections 
301 to 304 for displaying meta-data registered in ad- 
55 vanceordisplaying newly generated meta-data, buttons 
301 1 , 3021 , 3031 , and 3041 used to display lists of reg- 
istered meta-data, "add" buttons 305, 307, and 308 for 
adding information input using the wireless keyboard 
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2204 or remote controller when no appropriate informa- 
tion is present in the displayed list and the user wants 
to add new information, a "change" button 306 for 
changing the date and time of image sensing of still im- 
age data input using the wireless keyboard 2204 and an 
"OK" button 309 for determining meta-data to be regis- 
tered after the end of selection, addition, and change of 
meta-data to be registered. 

[01 12] A method of registering detailed items "Who? 
", "When?", "Where?", and "What?" as meta-data infor- 
mation of still image data using the GUI window shown 
in Fig. 4 will be described next. 
[0113] Assume that "Who?" is "Taro", "When?" is 
"1 999-6-1 4", "Where?" is "athletic park", and "What?" is 
"athletic meeting", and these meta-data are selected 
from lists or newly input and registered as meta-data. 
[0114] "Who?" will be described first. When the button 
301 1 having an inverted triangularshape at the right end 
of the display/input section 301 is pressed, the first con- 
tents of the list registered for the button 3011 are dis- 
played on the display/input section 301 . When the but- 
ton 3011 having an inverted triangularshape is pressed 
twice, the second contents of the list registered in ad- 
vance for the button 3011 are displayed on the display/ 
input section 301. Thus, the button 3011 is repeatedly 
pressed to search for "Taro" registered in the list in ad- 
vance. If "Taro" is not present in the registered list, "Taro" 
is input using the wireless keyboard 2204, and the "add" 
button 305 is pressed to add "Taro" to the item "Who?". 
[011 5] "When?" will be described next. Upon activat- 
ing the GUI window, the current date and time are dis- 
played on the display/input section 302. If the date is 
different from the date of image sensing, the date of im- 
age sensing or "1 999-06-1 4" is input using the wireless 
keyboard 2204, and then the "change" button 306 is 
pressed to add "1999-06-14" to the item "When?". 
[0116] "Where?" will be described next. When the but- 
ton 3031 having an inverted triangularshape at the right 
end of the display/input section 303 is pressed, the first 
contents of the list registered for the button 3031 in ad- 
vance are displayed on the display/input section 303. 
When the button 3031 having an inverted triangular 
shape is pressed twice, the second contents of the list 
registered in advance for the button 3031 are displayed 
on the display/input section 303. Thus, the button 3031 
is repeatedly pressed to search for "athletic park" reg- 
istered in the list in advance. If "athletic park" is not 
present in the registered list, "athletic park" is input using 
the wireless keyboard 2204, and the "add" button 307 
is pressed to add "athletic park" to the item "Where?". 
[0117] "What?" will be described next. When the but- 
ton 3041 having an inverted triangularshape at the right 
end of the display/input section 304 is pressed, the first 
contents of the list registered for the button 3041 in ad- 
vance are displayed on the display/input section 304. 
When the button 3041 having an inverted triangular 
shape is pressed twice, the second contents of the list 
registered in advance for the button 3041 are displayed 



on the display/input section 304. Thus, the button 3041 
is repeatedly pressed to search for "athletic meeting" 
registered in the list in advance. If "athletic meeting" is 
not present in the registered list, "athletic meeting" is 
5 input using the wireless keyboard 2204, and the "add" 
button 308 is pressed to add "athletic meeting" to the 
item "What?". 

[0118] After all the items "Who?", "When?", "Where? 
", and "What?" are input, the "OK" button 309 is pressed 
10 to determine the set items, thereby ending meta-data 
registration. 

[0119] As meta-data registration, only the method of 
displaying, selecting, and inputting the items "Who?", 
"When?", "Where?", and "What?" has been described 
15 above. A method of displaying, selecting, and inputting 
another item on the window can be added. 

[Generation and Storage of Meta-Data] 

20 [0120] A series of operations of generating meta-data 
and storing it on the memory card 403 or in the storage 
section 21 02 using the recording apparatus 2200 will be 
described next in detail with reference to Figs. 5, 6, 17, 
and 8. 

25 [0121] Fig. 5 is a flow chart showing processing of 
generating meta-data and storing the generated meta- 
data on the memory card 403 by the recording appara- 
tus 2200. 

[0122] First, in step S401 , list files "Who?", "When?", 
30 "Where?", and "What?" which are to be registered for 
the buttons 3011 , 3021 , 3031 , and 3041 and displayed 
on the display/input sections 301 to 304 are loaded to 
the RAM 2106. 

[0123] In step S402, the loaded lists are displayed on 

35 the GUI window shown in Fig. 4. 

[0124] In step S403, the user inputs meta-data "Who? 
", "When?", "Where?", and "What?" to the display/input 
sections 301 to 304, respectively. The input method has 
already been described above in detail with reference 

40 to Fig. 4, and a detailed description thereof will be omit- 
ted. 

[0125] In step S404, when the "OK" button 309 shown 
in Fig. 4 is pressed, a meta-data file is generated on the 
basis of the input meta-data using a data description lan- 
is guage, i.e., a markup language such as the XML shown 
in Fig. 8. 

[0126] In the example shown in Fig. 8, the input meta- 
data are registered as a meta-data file with a file name: 
"Cardlnfcxml". To describe the meta-data, a markup 
so language XML is used. Instead of the XML, the SGML 
or HTML can be used. 

[0127] In step S405, the generated meta-data file is 
written on the memory card 403 through the data input/ 
output section 2100 and stored with the file name: 
55 "Cardlnfcxml". Write processing on the memory card 
403 or in the storage section 21 02 will be described later 
in detail with reference to Fig. 1 7, and a detailed descrip- 
tion thereof will be omitted. The generated meta-data 
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file is also stored in the storage section 2102 of the re- 
cording apparatus 2200, as needed. 
[0128] In the above-described example, one meta- 
data file is generated. However, a plurality of meta-data 
files may be generated. In this case, a meta-data file can 5 
be repeatedly generated to generate a plurality of meta- 
data files. 

[Generation of Meta-Data File] 

10 

[0129] Fig. 6 is a flow chart showing meta-data file 
generation executed by the recording apparatus 2200 
in step S404 on the basis of the input value of meta-data 
input by the user in step S403. 

[0130] First, in step S501 , it is checked whether the '5 
button 3011, 3021, 3031, or 3041 is pressed. If NO in 
step S501 , processing waits until input is detected. If 
YES in step S501 , the flow advances to step S502. 
When any one of the buttons 305 to 308 is pressed, the 
flow advances to step S503. When the button 309 is 20 
pressed, the flow advances to step S504. 
[0131] When step S502 is selected, the contents of a 
list corresponding to one of the list display burtons 301 1 , 
3021 , 3031 , and 3041 are displayed, and the flow ad- 
vances to step S505. When the list file displayed in cor- 25 
respondence with one of the list display buttons 3011 , 
3021 , 3031 , and 3041 is selected, the flow advances to 
step S506. After the selected item is copied to the input 
area, the flow returns to step S501 . When the displayed 
list file is not selected in step S505, the flow returns to 30 
step S501 without any processing. 
[0132] When step S503 is selected, it is checked 
whether the "add" button 305, 307, or 308 is pressed or 
whether the "change" button 306 is pressed. When the 
"add" button 305, 307, or 308 is pressed, the flow ad- 35 
vances to step S507. After the contents of the display/ 
inputsection, which are added by the user using the key- 
board, are added to a corresponding list file, the flow 
advances to step S508. When the "change" button 306 
is pressed, the flow advances to step S508 without any to 
processing. In step S508, the date and time in the list 
file are changed to the contents on the display/input sec- 
tion, and the flow returns to step S501 . 
[0133] When step S504 is selected, and the "OK" but- 
ton is pressed, a meta-data file is generated, and the 4 $ 
series of operations are ended. 
[0134] Thus, the meta-data file shown in Fig. 8 is gen- 
erated. 

[0135] In the above-described example, the user in- 
puts meta-data using the wireless keyboard 2204. As so 
another input method, an arbitrary input method such 
as voice input from a remote controller using a G code, 
input using voice recognition, or input from an external 
device through a network can be used. 
[0136] Fig. 8 will be described. To describe meta-data, ss 
the XML is used. The XML (extensible Markup Lan- 
guage) is a markup language used by applications that 
require functions beyond the current HTML (HyperText 



Markup Language). The XML developed by the World 
Wide Web consortium mainly has the following charac- 
teristic features. 

1 . An information provider can freely define new 
tags and attribute names. 

2. A document can have any complex nested struc- 
ture. 

3. A description of syntax can be optionally embed- 
ded in an XML document, and an application can 
be made to verify the validity of structure using this 
syntax. 

[0137] The description by the XML shown in Fig. 8 can 
be written using a general-purpose text editor program. 
However, to generate a so-called "wellformed XML" in 
which, e.g., <PHOTO> and </PHOTO> or <ITEM> and 
</ITEM> correctly correspond, an XML editor program 
can be conveniently used. [Write of Meta-Data on Mem- 
ory Card] 

[0138] Fig. 17 is a flow chart showing processing of 
writing the meta-data shown in Fig. 8 in the storage sec- 
tion 21 02 or on the memory card 403, which is executed 
in step S405 shown in Fig. 5. 
[0139] First, in step S601 , to execute write processing 
on the memory card 403, the memory card 403 such as 
a PC card is inserted into the data input/output section 
2100. Alternatively, the recording apparatus 2200 may 
be connected to the memory card 403 inserted into the 
external device 2107 through the input terminal of the 
data input/output section 2100. 
[0140] After completion of connection, in step S602, 
the meta-data generated in step S404 is written on the 
memory card 403. 

[0141] In step S603, if the apparatus has an ejection 
function for the memory card 403, the memory card 403 
is ejected, and processing is ended. 
[0142] In the above-described example, to write me- 
ta-data on the memory card 403, the meta-data is writ- 
ten on the memory card 403 which is directly inserted 
and connected to the data input/output section 21 00, or 
the meta-data is written, through the input terminal, on 
the memory card 403 inserted into the external device 
2107. Any other connection method such as wireless 
connection as described above can be used as long as 
the memory card 403 is accessible. The meta-data can 
also be written in the storage section 2102. 

[Meta-Data Linking Processing to A Plurality of Binary 
Data] 

[0143] Two processes of linking the above-described 
generated meta-data to binary data will be described 
next with reference to Fig. 18 and Figs. 10 to 12. In the 
following description, still image data is used as binary 
data. 

[0144] As the method of linking meta-data to binary 
data, 1) the first process of embedding all the meta-data 
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in still image data (Fig. 1 0A) and 2) the second process 
of attaching only meta-data information to still image da- 
ta (Fig, 10B) will be described as examples. 
[0145] Fig. 1 0A is a schematic view showing a data 
structure in which meta-data generated by the recording 
apparatus 2200 are embedded in and linked to image 
data. In the example shown in Fig. 10A, the generated 
meta-data are embedded following the image data. The 
meta-data embedding position is not limited to that 
shown in Fig. 10A. The meta-data may be embedded in 
the header section of the image data. 
[0146] Referring to Fig. 10A, reference numeral 901 
denotes image data having, e.g., a JPEG compression 
format; 902, a meta-data header; 903, a meta-data 
body; and 904, a meta-data footer. The identification in- 
formation and size of the meta-data are recorded in 
each of the meta-data header 902 and meta-data footer 
904 to accurately recognize whether the meta-data is 
linked to the image data. The "Cardlnfo.xml" shown in 
Fig. 8 is recorded in the meta-data body 903. 
[0147] When meta-data described as XML data is 
connected to the end of binary data, the meta-data can 
be registered without influencing other applications. 
More specifically, the information in the header section 
of binary data does not change from the state before 
connection of meta-data. For this reason, if the binary 
data is, e.g., image data, the image can be reproduced 
by a general browser. In this case, however, the con- 
nected meta-data is neglected. 
[0148] Since the meta-data is described in the XML, 
many apparatuses capable of reading the XML format 
can read the information of meta-data, and the meta- 
data can be added, changed, or referred to using a tool 
for understanding the XML data, so it is excellent in ver- 
satility. As described above, when information that is 
known about image data is prepared as a meta-data 
template in advance, and meta-data is repeatedly at- 
tached to image data , the time required to attach meta- 
data to the image data can be shortened. 
[0149] Fig. 1 0B is a schematic view showing a data 
structure after the information of meta-data generated 
by the recording apparatus 2200 is attached to image 
data to link the meta-data to the image data. In the ex- 
ample shown in Fig. 10B, only the meta-data file name 
(Cardlnfo.xml)is attached to the end of image data as 
the information of generated meta-data, and the meta- 
data file is independently present. The meta-data at- 
tachment position is not limited to that shown in Fig. 1 0B. 
The meta-data may be attached to the header section 
of the image data. In the example shown in Fig. 10B, 
the file name of generated meta-data is attached to the 
end of image data. However, information representing 
the location of meta-data file may be attached. 
[0150] To record meta-data in image data, a standard 
called URL (Uniform Resource Locator) for specifying 
the physical location of data on the web or URN (Uniform 
Resource Name) for designating data using a unique 
name, or URI (Uniform Resource Identifier) as a stand- 
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ard currently under examination, inclusive of both the 
URL and URN, can be used. If the URI will be widely 
used in the future, this can be optimally used to specify 
data on, e.g., the web. When JPEG is used to compress 

5 image data, an APP marker defined by the JPEG stand- 
ard may be used to record meta-data. 
[0151] Since the URI for specifying meta-data is re- 
corded in image data, the image data and meta-data can 
be easily independently processed. Especially, the 

10 present invention can be widely used to, e.g., store me- 
ta-data on a network and read it using the URI. Addi- 
tionally, when the URI of meta-data and that of image 
data have a predetermined association, the correspond- 
ence between the image data and the meta-data can be 

is easily grasped. For example, the correspondence can 
be recognized by referring to the file name. The present 
invension can save memory capacity of strage media to 
avoid copying and storing the same meta-data repeatly. 
[0152] A method of repeatedly linking the same meta- 

20 data generated by the recording apparatus 2200 to a 
plurality of input image data to generate image data hav- 
ing meta-data will be described next with reference to 
Figs. 11 and 12. 

[0153] Fig. 11 is a schematic view showing an exam- 
25 pie in which the whole meta-data (file name: Cardlnfo. 
xml) is repeatedly copied and embedded in a plurality 
of input still image data (file name: AUT_001.jpg, 

AUT_002.jpg, AUT_003.jpg ) 

[0154] When image data (file name: AUT_001.jpg) 
30 and meta-data file (file name: Cardlnfo.xml) which are 
independently present, as shown by (before linking) in 
Fig. 11 , are linked to each other by the recording appa- 
ratus 2200, the whole information of the meta-data is 
copied and embedded at the end of the image data (file 
35 name: AUT_001 .jpg), as shown by (after linking) in Fig. 
11. 

[0155] When the meta-data file (file name: Cardlnfo. 
xml) is linked to the second image data (file name: 
AUT_002.jpg) by the recording apparatus 2200 in the 

40 same manner as described above, the whole informa- 
tion of the meta-data is copied and embedded at the end 
of the image data (file name: AUT_002.jpg). Thus, the 
same meta-data generated by the recording apparatus 
2200 is repeatedly linked to a plurality of image data. 

is [0156] Fig. 12 is a schematic view showing an exam- 
ple in which only meta-data information (file name: 
Cardlnfo.xml) is repeatedly attached to a plurality of in- 
put still image data (file name: AUT_00l.jpg, 
AUT_002.jpg, AUT_003.jpg ) 

so [0157] When image data (file name: AUT_00l.jpg) 
and meta-data file (file name: Cardlnfo.xml) which are 
independently present, as shown by (before linking) in 
Fig. 12, are linked to each other by the recording appa- 
ratus 2200, information representing the meta-data file 

55 name (Cardlnfo.xml) is attached to the end of the image 
data, as shown by (after linking) in Fig. 12, so the image 
data is linked to the meta-data file (Cardlnfo.xml) that is 
actually present. 
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[0158] When the meta-data file (file name: Cardlnfo. 
xml) is linked to the second image data (file name: 
AUT_002.jpg) by the recording apparatus 2200 in the 
same manner as described above, information repre- 
senting the meta-data file name (Cardlnfo.xml) is at- 
tached to the end of the image data (file name: 
AUT_002.jpg), as shown by (after linking) in Fig. 12, 
Thus, the same meta-data generated by the recording 
apparatus 2200 is repeatedly linked to a plurality of im- 
age data. 

[0159] In the example shown in Fig. 12, linking 
processing of attaching only the file name of meta-data 
is performed, instead of embedding the meta-data itself 
in the image data. In place of the meta-data file name, 
information representing the storage location where the 
meta-data file is stored can be attached to the image 
data. 

[Generation of Image Data Having Meta-Data] 

[0160] Processing of linking meta-data to image data 
to generate image data having meta-data, as described 
with reference to Fig. 11 or 12, and storing the generated 
image data having meta-data, which is performed by the 
recording apparatus 2200, will be described next with 
reference to the flow chart shown in Fig. 18. In the ex- 
ample to be described below, the same meta-data is at- 
tached to all image data stored on the memory card 403 
at once. 

[0161] Instead of using the method to be described 
below, for example, the same meta-data can be at- 
tached to a plurality of selected image data. Different 
meta-data can be attached to a plurality of selected im- 
age data, respectively. Image data stored in the memory 
of the external device 2107 may be used. 
[0162] First, in step S1 800, the above-described me- 
ta-data (Cardlnfo.xml) stored in the storage section 
2102 is loaded to the RAM 2106. Alternatively, the 
above-described meta-data (Cardlnfo.xml) stored on 
the memory card 403 is loaded to the RAM 2106 from 
the memory card 403 directly connected to the data in- 
put/output section 21 00 or the memory card 403 insert- 
ed into the external device 21 07 connected through the 
input terminal. In the above example, one meta-data 
stored on the memory card 403 is read out and used. 
However, a plurality of stored meta-data may be read 
out and used. The meta-data remaining on the memory 
card 403 is erased after it is loaded to the RAM 2106. 
[01 63] I n step S 1 801 , it is checked whether the loaded 
meta-data is described by an appropriate XML format. 
If NO in step S1801, the flow advances to step S1806 
to display an XML error, and the operation is ended. If 
YES in step S1801 , the flow advances to step S1802. 
[0164] In step S1 802, image data is loaded from the 
memory card 403 to the RAM 21 06 through the data in- 
put/output section 2100. The image data loaded from 
the memory card is erased from the memory card 403. 
[0165] In step S1803, the meta-data is linked to the 



image data to generate image data having meta-data. 
More specifically, when an instruction for linking the me- 
ta-data to the image data is issued (a process selected 
from the two processes described above), the meta-da- 
5 ta is attached to the image data to generate image data 
having meta-data. For example, image data having me- 
ta-data shown in Fig. 10A or 10B is generated. 
[0166] In step S1804, the generated image data hav- 
ing meta-data is stored on the memory card 403 or in 
10 the storage section 21 02. This image data having meta- 
data may be stored both on the memory card 403 and 
in the storage section 21 02. 
[0167] In step S1805, it is determined whether un- 
loaded image data remains on the memory card 403. If 
15 YES in step S1805, the flow returns to step S1802 to 
continuously perform the above-described processing, 
thereby generating new image data having meta-data 
shown in Fig. 11 or 12. For example, in the case shown 
in Fig. 11 , the same meta-data is repeatedly attached to 
20 a plurality of image data to obtain image data having 

meta-data (file name: AUT_002.jpg, AUT_003.jpg ) 

[0168] On the other hand, if it is determined in step 
S1 805 that loading of all image data on the memory card 
403 and meta-data attachment to each image data are 
25 completed, the series of operations are terminated. 
[0169] As described above, only by generating meta- 
data once in advance, the meta-data can be repeatedly 
attached to a plurality of different image data input from 
the memory card 403. For this reason, the operation of 
30 attaching the meta-data to image data is facilitated. A 
plurality of meta-data may be generated in advance and 
selected as needed such that meta-data of different 
types are attached to a plurality of image data. In this 
embodiment, still image data is used as binary data. In- 
35 stead , voice data or moving image data may be used as 
binary data. 

[0170] In step S1 802, image data are loaded from the 
memory card 403 to the RAM 2106 one by one, and 
each image data which has been loaded is erased from 
-to the card 403. Instead, all image data may be sequen- 
tially loaded from the memory card 403 to the RAM 
2106, and the image data which have been loaded may 
be erased at once. 

[0171] In step S1804, the image data having meta- 
45 data is stored in, e.g., the storage section 2102 or on 
the memory card 403 inserted into the data input/output 
section 21 00. However, the image data having meta-da- 
ta may be stored on the memory card 403 as a first stor- 
age medium which stores image data before meta-data 
so attachment or another memory card as a second stor- 
age medium. 

[0172] The image data having meta-data may be di- 
rectly written in the external device 2107 through the 
output terminal of the recording apparatus 2200 or tem- 
55 porarily stored on the memory card 403 or in the storage 
section 2102 and then written in the external device 
2107 through the memory card 403 or storage section 
2102. 
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[0173] The external device 2107 and data input/out- 
put section 2100 can be connected not directly as de- 
scribed above but using a wireless channel. In this case, 
a wireless channel interface corresponding to the exter- 
nal device 21 07 is prepared in the data input/output sec- 
tion 2100. 

[0174] The meta-data may be generated in advance, 
as described above, or meta-data prepared on a mem- 
ory card in advance may be used. Fig. 1 3 is a view show- 
ing this example. In this example, for example, a mem- 
ory card for travel is put on sale, and meta-data for travel 
which is stored on the memory card in advance is used. 
A memory card in which meta-data for moving images, 
meta-data for voice data, and meta-data for still images 
are prepared in advance in correspondence with binary 
data may be used. 

[Third Embodiment (1)] 

[0175] As a first recording apparatus according to the 
third embodiment, a recording apparatus 3200(see Fig. 
20) capable of loading meta-data stored in a storage 
medium or the like, generating still image data as binary 
data, and linking the loaded meta-data to a plurality of 
generated binary data to generate and output binary da- 
ta each having meta-data will be described. The meta- 
data is generated by a dedicated meta-data generation 
apparatus 4000(see Fig. 19) and supplied to the record- 
ing apparatus 3200 through a portable storage medium 
or the like. 

[Hardware Configuration of Meta-Data Generation 
Apparatus and Recording Apparatus] 

[0176] Figs. 19 and 20 are block diagrams showing 
the system configurations of the meta-data generation 
apparatus 4000 and recording apparatus 3200. 
[0177] A data input/output section 4100 inputs/out- 
puts data (binary data or meta-data) . As shown in Fig. 
25, a memory card 403 such as a PC card or PCMCIA 
card 4109 is directly inserted into the slot. As shown in 
Fig. 25, the memory card 403 such as a compact flash 
4111 or smart medium 4113 is inserted into the slot via 
an adapter 4110 or card adapter 4112. Instead of the 
memory card 403, a removable medium (not shown) 
may be used. 

[0178] The meta-data generation apparatus 4000 is 
directly connected to the recording apparatus 3200 via 
the input terminal of the data input/output section 41 00, 
such as a USB terminal, SCSI terminal, or parallel ter- 
minal. In the following description, a USB terminal is 
used as an input terminal. Data output from the meta- 
data generation apparatus 4000 is directly loaded from 
the meta-data generation apparatus 4000 to the record- 
ing apparatus 3200 through the input terminal, or tem- 
porarily stored on the memory card 403 and then loaded 
to the recording apparatus 3200 through the memory 
card 403. 



[0179] Conversely, data processed by the recording 
apparatus 3200 is directly written in the meta-data gen- 
eration apparatus 4000 through the input terminal, or 
temporarily stored on the memory card 403 and then 

5 written in the meta-data generation apparatus 4000 
through the memory card 403. The recording apparatus 
3200 and data input/output section 4100 can be con- 
nected not directly as described above but using a wire- 
less channel. In this case, a wireless channel interface 

10 is prepared in the data input/output section 41 00. 
[0180] Input sections 41 01 and 41 07 input data or an 
instruction from the user and is comprised of, e.g., a key- 
board, mouse, remote controller, and the like. The stor- 
age section 4102 stores data and is formed from, e.g., 

is a hard disk. 

[01 81 ] A display section 41 03 displays a GUI or image 
and is constructed by, e.g., a CRT or liquid crystal dis- 
play. A CPU 4104 controls the entire meta-data gener- 
ation apparatus 4000. A ROM 41 05 and RAM 41 06 pro- 

20 vide to the CPU 4104 a program, data, and work area 
necessary for processing by the CPU 4104. 
[0182] Necessary control programs are stored in the 
storage section 4102 or ROM 4105. When the storage 
section 4102 stores a control program, it is temporarily 

25 loaded to the RAM 4106 and then executed. 

[0183] Although the system configuration includes 
various components in addition to the above compo- 
nents, a detailed description thereof will be omitted be- 
cause they are not main components of the present in- 

30 vention. 

[0184] Figs. 27A and 27B are views showing the outer 
appearance of the meta-data generation apparatus 
4000. The front surface shown in Fig. 27A has a memory 
card slot as one member of the data input/output section 
35 4100, so data can be loaded into the meta-data gener- 
ation apparatus 4000 through the memory card 403 in- 
serted into the slot. 

[0185] A power switch 4202 powers on/off the meta- 
data generation apparatus 4000. An infrared light-re- 
40 ceiving section 4203 receives a signal from a wireless 
keyboard 4204 or remote controller 4205 as one mem- 
ber of the input section. 

[0186] The rear surface shown in Fig. 27B has a dis- 
play output terminal 4306 to which the display section 

45 41 03 such as a CRT or liquid crystal display is connect- 
ed. To directly connect the meta-data generation appa- 
ratus 4000 to the recording apparatus 3200, a USB ter- 
minal as an input terminal 4307 or a member of the data 
input/output section 41 00 is used. As the input terminal 

50 4307, a SCSI terminal (not shown) or parallel terminal 
(not shown) may be prepared at an arbitrary position on 
the front or rear surface of the meta-data generation ap- 
paratus 4000. 

[0187] The recording apparatus 3200 will be de- 
55 scribed next with reference to Fig. 20. 

[0188] A data input/output section 3100 inputs/out- 
puts data (binary data or meta-data) . The structure of 
a memory card slot as one member of the data input/ 
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output section 3100 is the same as that described with 
reference to Fig. 25, and a detailed description thereof 
will be omitted. 

[0189] The recording apparatus 3200 is directly con- 
nected to the meta-data generation apparatus 4000 via 
an input terminal such as a USB terminal, SCSI terminal, 
or parallel terminal as one member of the data input/ 
output section 31 00. In the following description, a USB 
terminal is used as an input terminal. 
[0190] Data (binary data or meta-data) recorded by 
the meta-data generation apparatus 4000 is directly 
loaded from the meta-data generation apparatus 4000 
to the recording apparatus 3200 through the input ter- 
minal, or temporarily stored on the memory card 403 
and then loaded to the recording apparatus 3200 
through the memory card 403. Conversely, data proc- 
essed by the recording apparatus 3200 is directly written 
in the meta-data generation apparatus 4000 through the 
input terminal, or temporarily stored on the memory card 
403 and then written in the meta-data generation appa- 
ratus 4000 through the memory card 403. Data proc- 
essed by the recording apparatus 3200 is written in a 
storage section 3102. The meta-data generation appa- 
ratus 4000 and data input/output section 3100 can be 
connected not directly as described above but using a 
wireless channel. In this case, a wireless channel inter- 
face is prepared in the data input/output section 3100. 
[0191] An input section 3101 inputs data oran instruc- 
tion from the user and is formed from, e.g., operation 
buttons, shutter button, and the like. The storage section 
3102 stores data and is formed from, e.g., a hard disk. 
A display section 3103 displays a GUI or image and is 
constructed by, e.g., a CRT or liquid crystal display. 
[0192] A CPU 3104 controls the entire recording ap- 
paratus 3200. A ROM 3105 and RAM 3106 provide to 
the CPU 3104 a program, data, and work area neces- 
sary for processing by the CPU 31 04. Necessary control 
programs are stored in the storage section 31 02 or ROM 
3105. When the storage section 3102 stores a control 
program, it is temporarily loaded to the RAM 3106 and 
then executed. 

[0193] A CCD 3108 converts an optical image ob- 
tained by image sensing into an electrical signal, there- 
by generating image data. To convert voice into an elec- 
trical signal to generate voice data, a microphone (not 
shown) can be used in place of the CCD 31 08. Although 
the system configuration includes various components 
in addition to the above components, a detailed descrip- 
tion thereof will be omitted because they are not main 
components of the present invention. Figs. 28A and 28B 
are views showing the outer appearance of the record- 
ing apparatus 3200. The front surface shown in Fig. 28A 
has an image sensing lens 3201 , and the upper surface 
has an image sensing button as a member of the input 
section 3101 . The side surface shown in Fig. 28A has 
a memory card slot as a member of the data input sec- 
tion 3100, so data can be loaded into the recording ap- 
paratus 3200 through the memory card 403 inserted into 



the slot. The side surface also has a USB terminal 3204 
as an input terminal as another memberof the data input 
section 3100, through which the meta-data generation 
apparatus 4000 can be connected, thereby enabling ex- 

s change of meta-data or image data. 

[0194] The rear surface shown in Fig. 28B has a liquid 
crystal panel as the display section 31 03, so sensed im- 
age data can be displayed, or a GUI for meta-data at- 
tachment can be displayed. The rear surface has oper- 

10 ation buttons 3206 as members of the input section 
3101, which are used for adjustment in image sensing, 
or to input meta-data or attach meta-data to image data. 
[0195] In the example shown in Fig. 28A, only the 
USB terminal 3204 is shown as an input terminal. Any 

is other input terminal such as a parallel terminal or SCSI 
terminal may be used as far as it can transmit/receive 
data. The meta-data generation apparatus 4000 and da- 
ta input/output section 3100 can be connected not di- 
rectly as described above but using a wireless channel. 

so in this case, a wireless channel interface corresponding 
to the meta-data generation apparatus 4000 is included 
in the data input/output section 3100. 
[0196] Fig. 21 is a block diagram showing the func- 
tional arrangement using the meta-data generation ap- 

25 paratus 4000 and recording apparatus 3200. The meta- 
data generation apparatus 4000 comprises a meta-data 
generation section 3401 and recording section 3402. 
The meta-data generation section 3401 generates me- 
ta-data. The recording section 3402 records the meta- 

so data generated by the meta-data generation section on 
a memory card. The operation of the meta-data gener- 
ation section 3401 is performed under the control of the 
CPU 41 04 which controls the control program stored in 
the ROM 4105 using the work area of the RAM 4106. 

35 The operation of storing meta-data on the memory card 
403 by the recording section 3402 is performed through 
the data input/output section 4100. 
[0197] The recording apparatus 3200 comprises a 
reading section 3404, image data generation section 

40 3405, and recording section 3406. The reading section 
3404 reads out data stored on the memory card 403 
through the data input/output section 4100. The image 
data generation section 3405 generates RGB image da- 
ta from an image signal obtained by the CCD 3108 or 

45 an image compressed by JPEG or the like, as needed. 
The recording section 3406 links image data to meta- 
data and outputs the data to the memory card 403 as a 
first or second recording medium. The operations of the 
image data generation section 3405 and recording see- 
so Hon 3406 are performed under the control of the CPU 
3104 which controls the control program stored in the 
ROM 3105 using the work area of the RAM 3106. 

[Generation and Storage of Meta-Data and Binary Data 
55 Having Meta-Data] 

[0198] Generation and storage of meta-data and bi- 
nary data having meta-data using the meta-data gener- 
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ation apparatus 4000 and recording apparatus 3200 ac- 
cording to the third embodiment (1 ) will be described be- 
low in detail. To generate binary data having meta-data, 
a method of embedding the entire meta-data in binary 
data or a method of embedding only meta-data informa- 
tion (e.g., a file name) in binary data is used. These 
methods will be sequentially described below. 
[0199] Assume that various events of an athletic 
meeting are to be sensed using the recording apparatus 
3200. Before image sensing or in preparing for the ath- 
letic meeting, the user inserts the memory card 403 into 
the meta-data generation apparatus 4000 and records 
pieces of information known in advance, including the 
name of event to be sensed, image sensing location, 
and data and time of image sensing, as a meta-data 
template. 

[Generation and Storage of Meta-Data by Meta-Data 
Generation Apparatus] 

[0200] For example, when pieces of information are 
known, including the date "1999, July 14", the user 
name "Taro", the event name "athletic meeting", and the 
location "athletic park", the meta-data generation appa- 
ratus 4000 generates meta-data shown in Fig. 8. 
[0201] The meta-data input method and meta-data 
generation method using the meta-data generation ap- 
paratus 4000 to obtain the meta-data shown in Fig. 8 
are the same as described about the recording appara- 
tus 2200 of the second embodiment. That is, the con- 
tents are the same as those described in detail in para- 
graphs [Input of Meta-Data] to [Write of Meta-Data in 
Storage Section or on Memory Card] with reference to 
Figs. 4 to 7, and a detailed description thereof will be 
omitted. 

[0202] The generated XML data shown in Fig. 8 is re- 
corded on the root directory of the memory card 403 with 
a file name "Cardlnfo.xml". When this operation is com- 
pleted, the user removes the memory card 403 from the 
meta-data generation apparatus 4000 and inserts it into 
the recording apparatus 3200. 

[Generation Of Image Data and Image Data Having 
Meta-Data by Recording Apparatus] 

[0203] At the site of image sensing, i.e., in the athletic 
meeting, the user senses an image using the recording 
apparatus 3200. Note that the memory card 403 which 
stores the meta-data generated by the meta-data gen- 
eration apparatus 4000 is kept inserted into the record- 
ing apparatus 3200. 

[0204] In image sensing, when the user presses an 
image sensing button 3202 of the input section 3101, 
an image signal is stored in the CCD 3108, converted 
into RGB image data, and compressed to JPEG data. 
When compression is ended, the recording apparatus 
3200 reads out the meta-data (Cardlnfo.xml) from the 
memory card 403 through the data input/output section 



3100, links the meta-data (Cardlnfo.xml) to the image 
data to generate image data having meta-data shown 
in Fig. 22 or 10B, and writes the generated image data 
having meta-data on the memory card 403 or the like. 

5 Thus, image data having meta-data is generated and 
stored on the memory card 403 or the like. 
[0205] Processing of linking the meta-data to the im- 
age data obtained by image sensing to generate image 
data having meta-data and storing the generated image 

10 data having meta-data on the memory card 403 by the 
recording apparatus 3200 will be described next in detail 
with reference to Fig. 26 and Figs. 10A to 12. 
[0206] As the method of generating image data hav- 
ing meta-data using the recording apparatus 3200, 1) 

15 the first method of embedding all the meta-data in still 
image data or 2) the second process of attaching only 
meta-data information to still image data can be used. 
These two methods are the same as those described 
about the recording apparatus 200 of the first embodi- 

so ment. That is, the contents are the same as those de- 
scribed in detail in paragraphs [Processing of Linking 
Meta-Data to A Plurality of Binary Data] with reference 
to Figs. 1 0A to 1 2, and a detailed description thereof will 
be omitted. 

25 

[Processing of Storing Generated image Data Having 
Meta-Data] 

[0207] Processing of linking meta-data to image data 
30 to generate image data having meta-data, as described 
with reference to Figs. 11 and 12, and storing the gen- 
erated image data having meta-data by the recording 
apparatus 3200 will be described next with reference to 
the flow chart shown in Fig. 26. In the example to be 
35 described below, the same meta-data is repeatedly at- 
tached to each image data generated by image sensing. 
[0208] Instead of using the method to be described 
below, for example, a plurality of meta-data can be pre- 
pared in advance in correspondence with a plurality of 
40 image data to be sensed, and the different meta-data 
can be selected and repeatedly attached to the image 
data, respectively. 

[0209] First, in step S2801 , the image data generated 
through the CCD 31 08 is loaded to the RAM 31 06. 

ts [0210] In step S2802, the above-described meta-data 
(Cardlnfo.xml) stored on the memory card 403 is loaded 
to the RAM 1 06 through the data input/output section 
4100. In the above example, one meta-data stored on 
the memory card 403 is read out and used. However, a 

so plurality of stored meta-data may be read out and used. 
[021 1] In step S2803, it is checked whether the loaded 
meta-data is described by an appropriate XML format. 
If NO in step S2803, the flow advances to step S2805 
to display an XML error, and the operation is ended. If 

55 YES in step S2803, the flow advances to step S2804. 
To determine the appropriate format, it is checked 
whether the description format of an XML file is satisfied 
(e.g., whether a tag has a correct pair of left and right 
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angle brackets, or the tag format is correct) . Determin- 
ing whether or not the XML data has an appropriate for- 
mat may include checking whether or not the XML data 
is valid. Whether or not the XML data is valid is deter- 
mined by checking, e.g., whether or not the XML data 
is described in accordance with the schema of DTD 
(Document Type Definition). 
[0212] In step S2804, the meta-data is linked to the 
image data to generate image data having meta-data. 
More specifically, when an instruction for linking the me- 
ta-data to the image data is issued, the meta-data is at- 
tached to the image data to generate image data having 
meta-data. That is, image data having meta-data shown 
in Fig. 10A or 10B is generated. 
[0213] In step S2805, the generated image data hav- 
ing meta-data is stored on the memory card 403, and 
the operation is ended. This image data having meta- 
data may be stored in the storage section 41 02 or both 
on the memory card 403 and in the storage section 
3102. 

[0214] If the user wants to continue image sensing, 
the above-described series of operations are repeatedly 
performed from the beginning, thereby generating new 
image data having meta-data shown in Fig. 11 or 12. 
For example, in the case shown in Fig. 11, the same 
meta-data is repeatedly attached to a plurality of image 
data to obtain image data having meta-data (file name: 

AUT_002.jpg, AUT_003.jpg ) 

[0215] As described above, only by generating meta- 
data once in advance, the meta-data can be repeatedly 
attached to image data obtained by image sensing to 
generate image data having meta-data. For this reason, 
operation of generating the image data having meta-da- 
ta is facilitated. The generated meta-data can also be 
repeatedly attached to even a plurality of different image 
data not obtained by image sensing but input from the 
memory card 403 to generate image data having meta- 
data. 

[0216] A plurality of meta-data may be generated in 
advance and selected as needed such that meta-data 
of different types are attached to a plurality of image da- 
ta. In this embodiment, still image data is used as binary 
data. Instead, voice data or moving image data may be 
used as binary data. 

[0217] In step S2804, the image data having meta- 
data is stored in, e.g., the storage section 3102 or on 
the memory card 403 inserted into the data input/output 
section 31 00. However, the image data having meta-da- 
ta may be stored on the memory card 403 as a first stor- 
age medium which stores image data before meta-data 
attachment or another memory card as a second stor- 
age medium. 

[0218] The image data having meta-data may be di- 
rectly written in the meta-data generation apparatus 
4000 through the input terminal of the recording appa- 
ratus 3200 or temporarily stored on the memory card 
403 or in the storage section 3102 and then written in 
the meta-data generation apparatus 4000 through the 



memory card 403 or storage section 31 02. 
[021 9] The meta-data generation apparatus 4000 and 
data input/output section 31 00 can be connected not di- 
rectly as described above but using a wireless channel. 

5 In this case, a wireless channel interface corresponding 
to the meta-data generation apparatus 4000 is included 
in the data input/output section 3100. 
[0220] The meta-data may be generated in advance, 
as described above, or meta-data prepared on a mem- 

10 ory card in advance may be used. Fig. 1 3 is a view show- 
ing this example. In this example, for example, a mem- 
ory card for travel is put on sale, and meta-data for travel 
which is stored on the memory card in advance is used. 
A memory card in which meta-data for moving images, 

« meta-data for voice data, and meta-data for still images 
are prepared in advance in correspondence with binary 
data may be used. 

[0221] As described above, when information that is 
known about image data is prepared as a meta-data 

20 template in advance, and meta-data is repeatedly at- 
tached to image data in image sensing, the time re- 
quired to attach meta-data to the image data can be 
shortened. In this embodiment, the meta-data genera- 
tion apparatus 4000 and the recording apparatus 3200 

25 must easily exchange data. For this purpose, it is suita- 
ble to use a detachable recording medium between the 
meta-data generation apparatus 4000 and the recording 
apparatus 3200. Since a general digital camera can 
mount only one memory card, it is suitable to record both 

30 meta-data and image data on a single memory card. 
When image data is transferred upon embedding meta- 
data in the image data, the meta-data can always be 
transferred together with the image data. 



[0222] As a recording apparatus according to the third 
embodiment (2), a recording apparatus 5200(see Fig. 
23) capable of loading meta-data stored in a storage 

40 medium or the like, generating moving image data as 
binary data, and linking the loaded meta-data to a plu- 
rality of generated binary data to generate and output 
binary data each having meta-data will be described. 
The meta-data is generated by the above-describedme- 

45 ta-data generation apparatus 4000, and the generated 
meta-data is supplied to the recording apparatus 5200 
through a portable storage medium or the like. 

[Hardware Configuration of Meta-Data Generation 
so Apparatus and Recording Apparatus] 

[0223] The third embodiment (2) uses the meta-data 
generation apparatus 4000 shown in Fig. 1 9 and the re- 
cording apparatus 5200 shown in Fig. 23. The meta-da- 
55 ta generation apparatus 4000 for generating meta-data 
is the same as that described in the third embodiment 
(1), and a detailed description of its hardware configu- 
ration will be omitted. 



[Third Embodiment (2)] 
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[0224] Referring to Fig. 23, a data input/output section 
5100 inputs/outputs data (binary data or meta-data). A 
memory card 5403 and the structure of a memory card 
slot as one member of the data input/output section 
51 00 are the same as those described with reference to 5 
Fig. 25, and a detailed description thereof will be omit- 
ted. 

[0225] The recording apparatus 5200 is directly con- 
nected to the meta-data generation apparatus 4000 via 
an input terminal such as a USB terminal, SCSI terminal, '0 
or parallel terminal as one member of the data input/ 
output section 51 00. In the following description, a USB 
terminal is used as an input terminal. Data (binary data 
or meta-data) recorded by the meta-data generation ap- 
paratus 4000 is directly loaded from the meta-data gen- is 
eration apparatus 4000 to the recording apparatus 5200 
through the input terminal, or temporarily stored on the 
memory card 5403 and then loaded to the recording ap- 
paratus 5200 through the memory card 5403. Con- 
versely, data processed by the recording apparatus 20 
5200 is directly written in the meta-data generation ap- 
paratus 4000 through the input terminal, or temporarily 
stored on the memory card 5403 and then written in the 
meta-data generation apparatus 4000 through the 
memory card 5403. Data processed by the recording 25 
apparatus 5200 is written in a storage section 5 1 02 . The 
meta-data generation apparatus 4000 and data input/ 
output section 5100 can be connected not directly as 
described above but using a wireless channel. In this 
case, a wireless channel interface is prepared in the da- 30 
ta input/output section 5100. 
[0226] An input section 5101 inputs data or instruc- 
tions from the user and is formed from, e.g., operation 
buttons and the like. The storage section 5102 stores 
data and is formed from, e.g., a hard disk. A display sec- 35 
tion 5103 displays a GUI or image and is constructed 
by, e.g., a CRT or liquid crystal display. 
[0227] A CPU 51 04 controls the entire recording ap- 
paratus 5200. A ROM 5105 and RAM 5106 provide to 
the CPU 51 04 a program, data, and work area neces- w 
sary forprocessing by the CPU 51 04. Necessary control 
programs are stored in the storage section 51 02 or ROM 
5105. When the storage section 5102 stores a control 
program, it is temporarily loaded to the RAM 5106 and 
then executed. A CCD 51 08 converts an optical image « 
obtained by image sensing into an electrical signal, 
thereby generating image data. A tape drive 51 07 stores 
moving image data. 

[0228] Fig. 24 is a block diagram showing the func- 
tional arrangement using the meta-data generation ap- so 
paratus 4000 and recording apparatus 5200. The meta- 
data generation apparatus 4000 comprises a meta-data 
generation section 5401 and recording section 5402. 
The meta-data generation section 5401 generates me- 
ta-data such as a title and personal identification infor- 55 
mation. The recording section 5402 records the meta- 
data generated by the meta-data generation section on 
a memory card. The operation of the meta-data gener- 



ation section is performed under the control of the CPU 
5104 which controls the control program stored in the 
ROM 5105 using the work area of the RAM 5106. The 
operation of storing meta-data on the memory card 5403 
by the recording section 5402 is performed through the 
data input/output section 5100. 
[0229] The recording apparatus 5200 comprises a 
reading section 5404, image data generation section 
5405, and recording section 5406. The reading section 
5404 reads out data stored on the memory card through 
the data input/output section 41 00. The image data gen- 
eration section 5405 generates RGB image data from 
an image signal obtained by the CCD 31 08 or an image 
compressed by Motion-JPEG or the like, as needed. 
The recording section 5406 links image data to meta- 
data and outputs the data to the tape. The operations of 
the image data generation section 5405 and recording 
section 5406 are performed under the control of the 
CPU 41 04 which controls the control program stored in 
the ROM 41 05 using the work area of the RAM 41 06. 

[Generation and Storage of Meta-Data and Binary Data 
Having Meta-Data] 

[0230] Generation and storage of meta-data and bi- 
nary data having meta-data using the meta-data gener- 
ation apparatus 4000 and recording apparatus 5200 ac- 
cording to the third embodiment (2) will be described be- 
low in detail. To generate binary data having meta-data, 
a method of embedding the whole meta-data in binary 
data or a method of embedding only meta-data informa- 
tion (e.g., a file name) in binary data is used. These 
methods will be sequentially described below. 
[0231] Assume that various events of an athletic 
meeting are to be sensed using the recording apparatus 
5200. Before image sensing or in preparing for the ath- 
letic meeting, the user inserts the memory card 5403 
into the meta-data generation apparatus 4000 and 
records pieces of information known in advance, includ- 
ing the name of event to be sensed, image sensing lo- 
cation, and data and time of image sensing, as a meta- 
data template. 

[Generation and Storage of Meta-Data by Meta-Data 
Generation Apparatus] 

[0232] For example, when pieces of information are 
known, including the date "1999, July 14", the user 
name "Taro", the event name "athletic meeting", and the 
location "athletic park", the meta-data generation appa- 
ratus 4000 generates meta-data shown in Fig. 8. 
[0233] The meta-data input method and meta-data 
generation method using the meta-data generation ap- 
paratus 4000 to obtain the meta-data shown in Fig. 8 
are the same as described about the recording appara- 
tus 2200 of the second embodiment. That is, the con- 
tents are the same as those described in detail in para- 
graphs [Input of Meta-Data] to [Write of Meta-Data in 



35 



EP 1 087 307 A2 



36 



Storage Section or on Memory Card] with reference to 
Figs. 4 to 7, and a detailed description thereof will be 
omitted. 

[0234] The generated XML data shown in Fig. 8 is re- 
corded on the root directory of the memory card 5403 
with a file name "Cardlnfo.xml". When this operation is 
ended, the user removes the memory card 5403 from 
the meta-data generation apparatus 4000 and inserts it 
into the recording apparatus 5200. 

[Generation Of Image Data and Image Data Having 
Meta-Data by Recording Apparatus] 

[0235] At the site of image sensing, i.e., at the athletic 
meeting, the user senses an image using the recording 
apparatus 5200. Note that the memory card 5403 which 
stores the meta-data generated by the meta-data gen- 
eration apparatus 4000 is kept inserted into the record- 
ing apparatus 5200. 

[0236] In image sensing, when the user presses the 
image sensing button of the input section 5101, an im- 
age signal is stored in the CCD 5108, converted into 
RGB image data, compressed to JPEG data, and re- 
corded no a tape device. At this time, a pointer to 
"Cardlnfo.xml" is recorded in the DV format. 
[0237] When compression is ended, the recording ap- 
paratus 5200 reads out the meta-data (Cardlnfo.xml) 
from the memory card 5403 through the data input/out- 
put section 5100, links the meta-data (Cardlnfo.xml) to 
the image data to generate image data having meta-da- 
ta shown in Fig. 22 or 10B, and writes the generated 
image data having meta-data on the memory card 5403 
or the like. Thus, image data having meta-data is gen- 
erated and stored on the memory card 5403 or the like. 
As described above, even for moving image data, when 
information known in advance is prepared as a meta- 
data template and repeatedly attached to the moving im- 
age data in image sensing, moving image data having 
meta-data can be easily generated. 
[0238] Processing of linking the meta-data to the im- 
age data obtained by image sensing to generate image 
data having meta-data and storing the generated image 
data having meta-data on the memory card 5403 by the 
recording apparatus 5200 will be described next in detail 
with reference to Fig. 26 and Figs. 10A to 12. As the 
method of generating image data having meta-data us- 
ing the recording apparatus 5200, 1) the first method of 
embedding the entire meta-data in moving image data 
or 2) the second process of attaching only meta-data 
information to moving image data can be used. 
[0239] These two methods are the same as those de- 
scribed about the recording apparatus 3200 of the third 
embodiment (1). That is, the contents are the same as 
those described in detail in paragraphs [Processing of 
Linking Meta-Data to A Plurality of Binary Data] to 
[Processing of Storing Generated Image Data Having 
Meta-Data] with reference to Figs. 10A to 12 and Fig. 
26, and a detailed description thereof will be omitted. 



[0240] As described above, according to the third em- 
bodiment (1) and third embodiment (2), the meta-data 
generation apparatus 4000 dedicated to generate meta- 
data is separated from the recording apparatus 3200 or 
5 5200 for sensing binary data and generating and storing 
image data having meta-data, thereby furtherfacilitating 
meta-data generation. 

[Other Embodiment] 

10 

[0241 ] The present invention may be applied to a sys- 
tem constituted by a plurality of devices (e.g., a host 
computer, an interface device, a reader, a printer, and 
the like) or an apparatus comprising a single device (e. 
15 g„ a copying machine, a facsimile apparatus, or the 
like). The object of the present invention is realized even 
by supplying a storage medium (or recording medium) 
storing software program codes for realizing the func- 
tions of the above-described embodiments to a system 
20 or apparatus, and causing the computer (or a CPU or 
an MPU) of the system or apparatus to read out and 
execute the program codes stored in the storage medi- 
um. In this case, the program codes read out from the 
storage medium realize the functions of the above-de- 
25 scribed embodiments by themselves, and the storage 
medium storing the program codes constitutes the 
present invention. The functions of the above-described 
embodiments are realized not only when the readout 
program codes are executed by the computer but also 
30 when the OS (Operating System) running on the com- 
puter performs part or all of actual processing on the 
basis of the instructions of the program codes. 
[0242] The functions of the above-described embod- 
iments are also realized when the program codes read 
35 out from the storage medium are written in the memory 
of a function expansion board inserted into the computer 
or a function expansion unit connected to the computer, 
and the CPU of the function expansion board orfunction 
expansion unit performs part or all of actual processing 
40 on the basis of the instructions of the program codes. 
[0243] When the present invention is applied to the 
storage medium, it stores program codes corresponding 
to the flow charts described in the above embodiments. 
[0244] As many apparently widely different embodi- 
es ments of the present invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the append- 
ed claims. 

so [0245] Further, the computer program can be ob- 
tained in electronic form for example by downloading the 
code over a network such as the internet. Thus in ac- 
cordance with another aspect of the present invention 
there is provided an electrical signal carrying processor 
55 implementable instructions for controlling a processor 
to carry out the method as hereinbefore described. 
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Claims 

1 . A recording apparatus (200) for attaching, to binary 
data, meta-data as information related to the binary 
data, characterized by comprising: 

meta-data generation means (104) for gener- 
ating the meta-data; 

binary data generation means (108) for gener- 
ating the binary data to which the meta-data is 
to be attached; and 

meta-data attaching means (104) for attaching 
the meta-data to a plurality of binary data gen- 
erated by said binary data generation means 
(108) to generate binary data having meta-da- 
ta. 

2. The recording apparatus (200) according to claim 
1, characterized by further comprising storage 
means (102) for storing the binary data having me- 
ta-data outputed by said meta-data attaching 
means (104). 

3. The recording apparatus (200) according to claim 

1 , characterized by further comprising binary data 
having meta-data write means (100) for writing the 
binary data having meta-data outputed by said me- 
ta-data attaching means (104) in a detachable stor- 
age medium (403) or external device (107). 

4. The recording apparatus (200) according to claim 

2, characterized by further comprising binary data 
having meta-data write means (1 00) for writing the 
binary data having meta-data stored in said storage 
means (1 02) in a detachable storage medium (403) 
or external device (107). 

5. The recording apparatus (200) according to claim 
1 , characterized in that 

said apparatus further comprises meta-data 
loading means (100) for loading meta-data 
stored in advance in a detachable storage me- 
dium (403) or external device (107), and 
said meta-data attaching means (1 04) attaches 
the meta-data loaded by said meta-data load- 
ing means (1 00) to the binary data to generate 
the binary data having meta-data. 

6. The recording apparatus (200) according to claim 
1 , characterized in that 

said apparatus further comprises binary data 
loading means (100) for loading binary data 
stored in a first detachable storage medium 
(403) or external device (107), and 
said meta-data attaching means (1 04) attaches 
the meta-data to the binary data loaded by said 



binary data loading means (100) to generate 
the binary data having meta-data. 

7. The recording apparatus (200) according to claim 
5 6, characterized by further comprising binary-data 

having meta-data write means (100) for writing the 
binary data having meta-data outputed by said me- 
ta-data attaching means (104) in the first storage 
medium as a loading source of the binary data. 

w 

8. The recording apparatus (200) according to claim 
6, characterized by further comprising binary-data 
having meta-data write means (100) for writing the 
binary data having meta-data stored in said storage 

15 means (102) in the first storage medium (403) as a 
loading source of the binary data. 

9. The recording apparatus (200) according to claim 
1 , characterized in that said meta-data attaching 

20 means (1 04) embeds the meta-data to a predeter- 
mined position of the binary data. 

10. The recording apparatus (200) according to claim 
1 , characterized in that said meta-data attaching 

25 means (104) attaches only information represent- 
ing a file name of the meta-data or a location of the 
meta-data to a predetermined position of the binary 
data. 

so 11. a recording method of attaching, to binary data, me- 
ta-data as information related to the binary data, 
characterized by comprising: 

a meta-data generation step (104) of generat- 
35 ing the meta-data; 

a binary data generation step (1 08) of generat- 
ing the binary data to which the meta-data is to 
be attached; and 

a meta-data attaching step (104) of attaching 
40 the same meta-data to a plurality of binary data 

generated in the binary data generation step 
(108) to generate binary data having meta-da- 
ta. 

« 12. The recording method according to claim 11 , char- 
acterized by further comprising the storage step 
(102) of storing the binary data having meta-data 
outputed by the meta-data attaching step (104). 

so 13. The recording method according to claim 12, char- 
acterized by further comprising the binary data hav- 
ing meta-data write step (100) of writing the binary 
data having meta-data outputed by the meta-data 
attaching step (104) in a detachable storage medi- 
55 urn (403) or external device (1 07). 

14. The recording method according to claim 12, char- 
acterized by further comprising the binary data hav- 



50 13. 
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ing meta-data write step (100) of writing the binary 
data having meta-data stored in the storage step 
(102) in a detachable storage medium (403) or ex- 
ternal device (107). 

15. The recording method according to claim 11 , char- 
acterized in that 

said recording method further comprises the 
meta-data loading step (100) of loading meta- 
data stored in advance in a detachable storage 
medium (403) or external device (107), and 
the meta-data attaching step (104) comprises 
attaching the meta-data loaded in the meta-da- 
ta loading step (1 00) to the binary data to gen- 
erate the binary data having meta-data. 



the processing program comprising: 

a meta-data generation step (104) of generat- 
ing the meta-data; 

a binary data generation step (108) of generat- 
ing the binary data to which the meta-data is to 
be attached; and 

a meta-data attaching step (104) of attaching 
the same meta-data to a plurality of binary data 
generated in the binary data generation step 
(108) to generate binary data having meta-da- 



22. A recording apparatus (2200) for attaching, to bina- 
ry data, meta-data as information related to the bi- 
nary data, characterized by comprising: 



16. The recording method according to claim 11, char- 
acterized in that 

the recording method further comprises binary 
data loading step (1 00) of loading the binary da- 
ta stored in a first detachable storage medium 
(403) or external device (107), and 
the meta-data attaching step (104) comprises 
attaching the meta-data to the binary data load- 
ed in the binary data loading step (1 00) to gen- 
erate the binary data having meta-data. 



meta-data generation means (2104) for gener- 
ating the meta-data; 
20 binary data loading means (2100) for loading 

the binary data to which the meta-data is to be 
attached from a first detachable storage medi- 
um (403) or external device (2107); and 
meta-data attaching means (2104) for attach- 
es ing the same meta-data to a plurality of binary 
data loaded by said binary data loading means 
(21 00) to generate binary data having meta-da- 
ta. 



17. The recording method according to claim 16, char- 
acterized by furthercomprising the binary-data hav- 
ing meta-data write step (100) of writing the binary 
data having meta-data outputed by the meta-data 
attaching step (104) in the first detachable storage 
medium as a loading source of the binary data. 

18. The recording method according to claim 16, char- 
acterized by furthercomprising the binary-data hav- 
ing meta-data write step (100) of writing the binary 
data having meta-data stored in the storage step 
(102) in the first detachable storage medium (403) 
as a loading source of the binary data. 



30 23. The recording apparatus (2200) according to claim 
22, characterized by further comprising storage 
means (21 02) for storing the binary data having me- 
ta-data outputted by said meta-data attaching 
means (2104). 

35 

24. The recording apparatus (2200) according to claim 
22, characterized by further comprising binary data 
having meta-data write means (21 00) for writing the 
binary data having meta-data output from saidme- 
40 ta-data attaching means (21 04) in the first detach- 
able storage medium (403) or external device 
(21 07) as a loading source of the binary data. 



19. The recording method according to claim 11 , char- 
acterized in that the meta-data attaching step (1 04) 
comprises embedding the meta-data to a predeter- 
mined position of the binary data. 

20. The recording method according to claim 11 , char- 
acterized in that the meta-data attaching step (1 04) 
comprises attaching only information representing 
a file name of the meta-data or a location of the me- 
ta-data to a predetermined position of the binary da- 
ta. 

21. A storage medium (105, 102) which stores a 
processing program for attaching, to binary data, 
meta-data as information related to the binary data, 



25. The recording apparatus (2200) according to claim 
is 22, characterized by further comprising binary data 

having meta-data write means for writing the binary 
data having meta-data output from said meta-data 
attaching means (2104) in a second detachable 
storage medium (403) or external device (2107) dif- 
50 ferent from a loading source of the binary data. 

26. The recording apparatus (2200) according to claim 
23, characterized by further comprising binary data 
having meta-data write means (21 00) for writing the 

55 binary data having meta-data stored in said storage 
means (2102) in the first storage medium (403) as 
a loading source of the binary data. 
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27. The recording apparatus (2200) according to claim 
23, characterized by further comprising binary data 
having meta-data write means (21 00) for writing the 
binary data having meta-data stored in said storage 
means (2102) in a second detachable storage me- 
dium (403) or external device (21 07) different from 
a loading source of the binary data. 

28. The recording apparatus (2200) according to claim 
22, further characterized in that 

said recording apparatus further comprises 
loading means (2100) for loading meta-data 
stored, in advance, in a detachable storage me- 
dium (403) or external device (2107), and 
said meta-data attaching means (21 04) attach- 
es the meta-data loaded by said meta-data 
loading means (2100) to the binary data. 

29. The recording apparatus (2200) according to claim 
22, characterized in that said meta-data attaching 
means (2 1 04) embeds the meta-data to a predeter- 
mined position of the binary data. 

30. The recording apparatus (2200) according to claim 
22, characterized in that said meta-data attaching 
means (2104) attaches only information represent- 
ing a file name of the meta-data or a location of the 
meta-data to a predetermined position of the binary 
data. 

31 . A recording method of attaching, to binary data, me- 
ta-data as information related to the binary data, 
characterized by comprising: 

a meta-data generation step (21 04) of generat- 
ing the meta-data; 

a binary data loading step of loading the binary 
data to which the meta-data is to be attached 
from a first detachable storage medium (403) 
or external device (2107); and 
a meta-data attaching step (2104) of attaching 
the same meta-data to a plurality of binary data 
loaded in the binary data loading step to gen- 
erate binary data having meta-data. 

32. The recording method according to claim 31, char- 
acterized by further comprising a storage step 
(2102) of storing the binary data having meta-data 
output in the meta-data attaching step (2104). 

33. The recording method according to claim 31 , char- 
acterized by further comprising a binary-data hav- 
ing meta-data write step (2100) of writing a binary 
data having meta-data outputed by the meta-data 
attaching step (2104) in the first storage medium 
(403) as a loading source of the binary data. 



34. The recording method according to claim 31 , char- 
acterized by furthercomprising the binary-data hav- 
ing meta-data write step (21 00) of writing the binary 
data having meta-data outputed by the meta-data 

5 attaching step (21 04) in a second detachable stor- 
age medium (403) or external device (2107) differ- 
ent from a loading source of the binary data. 

35. The recording method according to claim 32, char- 
10 acterized by furthercomprising the binary data hav- 
ing meta-data write step (21 00) of writing the binary 
data having meta-data stored in the storage step in 
the first detachable storage medium (403) as a 
loading source of the binary data. 

15 

36. The recording method according to claim 32, char- 
acterized by further comprising binary data having 
meta-data write step (21 00) of writing the binary da- 
ta having meta-data stored in the storage step in a 

20 second detachable storage medium (403) or exter- 
nal device (21 07) different from a loading source of 
the binary data. 

37. The recording method according to claim 31 , char- 
ts acterized in that 

the recording method further comprises a load- 
ing step (2100) of loading meta-data stored, in 
advance, in a detachable storage medium 
30 (403) or external device (21 07), and 

the meta-data attaching step (21 04) comprises 
attaching the meta-data loaded in the meta-da- 
ta loading step (2100) to the binary data. 

35 38. The recording method according to claim 31 , char- 
acterized in that the meta-data attaching step 
(2104) comprises embedding the meta-data to a 
predetermined position of the binary data. 

40 39. The recording method according to claim 31 , char- 
acterized in that the meta-data attaching step 
(2104) comprises attaching only information repre- 
senting a file name of the meta-data or a location of 
the meta-data to a predetermined position of the bi- 

« nary data. 

40. A storage medium (2105, 2102) which stores a 
processing program for attaching, to binary data, 
meta-data as information related to the binary data, 
so the processing program comprising: 

a meta-data generation step (21 04) of generat- 
ing the meta-data; 

a binary data loading step (21 00) of loading the 
55 binary data to which the meta-data is to be at- 

tached from a first detachable storage medium 
(403) or external device (2107); and 
a meta-data attaching step (2104) of attaching 
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the same meta-data to a plurality of binary data 
loaded in the binary data loading step (21 00) to 
generate binary data having meta-data. 

41. A recording apparatus (3200, 5200) for attaching, 
to binary data, meta-data as information related to 
the binary data, characterized by comprising: 

meta-data loading means (3100, 5100) for 
loading the meta-data from a first detachable 
storage medium (403) or external device 
(4000); 

binary data generation means (3108, 5108) for 
generating the binary data; and 
meta-data attaching means (31 04, 5104) for at- 
taching the same meta-data loaded by said me- 
ta-data loading means (31 00, 51 00) to a plural- 
ity of binary data generated by said binary data 
generation means to generate binary data hav- 
ing meta-data. 

42. The recording apparatus (3200, 5200) according to 
claim 41 , characterized by further comprising stor- 
age means (3102, 5102) for storing the binary data 
having meta-data outputed by said meta-data at- 
taching means (3104, 5104). 

43. The recording apparatus (3200, 5200) according to 
claim 41 , characterized by further comprising binary 
data having meta-data write means (31 00, 51 00) for 
writing the binary data having meta-data output 
from said meta-data attaching means (31 04, 51 04) 
in the first storage medium (403) or external device 
(4000) as a loading source of the meta-data. 

44. The recording apparatus (3200, 5200) according to 
claim 41 , characterized by further comprising binary 
data having meta-data write means (31 00, 51 00) for 
writing the binary data having meta-data outputed 
by said meta-data attaching means (31 04, 51 04) in 
a second detachable storage medium (403) or ex- 
ternal device (4000) different from a loading source 
of the binary data. 

45. The recording apparatus (3200, 5200) according to 
claim 41 , characterized by further comprising bina- 
ry-data having meta-data write means (31 00, 51 00) 
for writing the binary data having meta-data stored 
in said storage means (3102, 5102) in the first de- 
tachable storage medium (403) as a loading source 
of the meta-data. 

46. The recording apparatus (3200, 5200) according to 
claim 41 , characterized by further comprising binary 
data having meta-data write means (3 1 00, 51 00) for 
writing the binary data having meta-data stored in 
said storage means (3102, 5102) in a second de- 
tachable storage medium (403) or external device 



(4000) different from a loading source of the meta- 
data. 

47. The recording apparatus (3200, 5200) according to 
5 claim 41 , characterized in that 

said apparatus further comprises binary data 
loading means (3100, 5100) for loading binary 
data stored in advance in a detachable storage 

10 medium (403) or external device (4000), and 

said meta-data attaching means (3104, 5104) 
attaches the meta-data loaded by said meta- 
data loading means (3100, 5100) to the binary 
data to generate the binary data having meta- 

'5 data. 

48. The recording apparatus (3200, 5200) according to 
claim 41 , characterized in that said meta-data at- 
taching means (3104, 5104) embeds the meta-data 

so to a predetermined position of the binary data. 

49. The recording apparatus (3200, 5200) according to 
claim 41 , characterized in that said meta-data at- 
taching means (31 04, 51 04) attaches only informa- 

25 tion representing a file name of the meta-data or a 
location of the meta-data to a predetermined posi- 
tion of the binary data. 

50. A recording method of attaching, to binary data, me- 
30 ta-data as information related to the binary data, 

characterized by comprising: 

a meta-data loading step (3100, 5100) of load- 
ing the meta-data from a first detachable stor- 
35 age medium (403) or external device (4000); 

a binary data loading step (31 00, 51 00) of load- 
ing the binary data from the first detachable 
storage medium (403) or external device 
(4000); and 

40 a meta-data attaching step (31 04, 51 04) of at- 

taching the same meta-data loaded in the me- 
ta-data loading step (3100, 5100) to a plurality 
of binary data loaded in the binary data loading 
step (3100, 5100) to generate binary data hav- 

45 ing meta-data. 

51. The recording method according to claim 50, char- 
acterized by further comprising the storage step 
(31 02, 51 02) of storing the binary data having meta- 

so data outputed by the meta-data attaching step. 

52. The recording method according to claim 50, char- 
acterized by further comprising the binary data hav- 
ing meta-data write step (31 00, 51 00) of writing the 

55 binary data having meta-data outputed by the meta- 
data attaching step (31 04, 51 04) in the first storage 
medium (403) or external device (4000) as a load- 
ing source of the binary data. 
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53. The recording method according to claim 50, char- 
acterized by further comprising the binary data hav- 
ing meta-data write step (31 00, 5100) of writing the 
binary data having meta-data outputed by the meta- 
data attaching step (3104, 5104) in a second de- 
tachable storage medium (403) or external device 
(4000) different from a loading source of the binary 
data. 

54. The recording method according to claim 50, char- 
acterized by furthercomprising the binary data hav- 
ing meta-data write step (31 00, 5100) of writing the 
binary data having meta-data stored in the storage 
step in the first storage medium (403) as a loading 
source of the binary data. 

55. The recording method according to claim 50, char- 
acterized by furthercomprising the binary data hav- 
ing meta-data write step (3100, 5100) of writing the 
binarydata having meta-data stored in the storage 
step (3102, 5102) in a second detachable storage 
medium (403) or external device (4000) different 
from a loading source of the binary data. 

56. The recording method according to claim 50, char- 
acterized in that 



ing the binary data from the first detachable 
storage medium (403) or external device 
(4000); and 

a meta-data attaching step (3104, 5104) of at- 
5 taching the same meta-data loaded in the me- 

ta-data loading step (3100, 5100) to a plurality 
of binary data loaded in the binary data loading 
step (3100, 5100) to generate binary data hav- 
ing meta-data. 

10 

60. A method of recording images in which meta-data 
is generated in respect of each image and the im- 
age is recorded as image data in a file containing 
the image data plus at least one of: 

15 

(a) the meta-data; and 

(b) a pointer to the meta-data. 

61. A computer program comprising processor imple- 
20 mentable instructions for carrying out a method as 

claimed in any one of the preceding method claims. 

62. An electrical signal carrying processor implementa- 
ble instructions for controlling a processor to carry 

25 out the method of any one of the preceding method 
claims. 



said method further comprises the binary data 
loading step (31 00, 5 1 00) of loading binary data 
stored, in advance, in a detachable storage me- 30 
dium (403) or external device (4000), and 
the meta-data attaching step (3104, 5104) 
comprises attaching the meta-data loaded in 
the meta-data loading step (3100, 5100) to the 
binary data to generate the binary data having 35 
meta-data. 

57. The recording method according to claim 50, char- 
acterized in that the meta-data attaching step 

(31 04, 51 04) comprises embedding the meta-data 40 
to a predetermined position of the binary data. 

58. The recording method according to claim 50, char- 
acterized in that the meta-data attaching step 
(3104, 5104) comprises attaching only information « 
representing a file name of the meta-data or a loca- 
tion of the meta-data to a predetermined position of 

the binary data. 

59. A storage medium (3105, 3102) which stores a so 
processing program for attaching, to binary data, 
meta-data as information related to the binary data, 

the processing program comprising: 

a meta-data loading step (3100, 51 00) of load- 55 
ing the meta-data from a first detachable stor- 
age medium (403) or external device (4000); 
a binary data loading step (31 00, 51 00) of load- 
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